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PREFACE. 


With  regard  to  the  translations  which  occupy  the  first  half 
of  this  volume  (as  far  as  p.  ^l.)»  ^  have  nothiag  to  add  to 
what  I  have  said  (Vol.  I.  p.  xiv.)  in  oiy  general  account 
of  the  edition. 

With  regard  to  the  rest,  I  then  intended  merely  to  sub- 
mit my  suggestions  to  tlie  translator,  leaving  it  to  him  to 
make  such  alterations  as  he  thought  desirable;  and  about 
half  of  the  fifth  volume  (which  it  was  found  convenient  to 
print  before  tiie  fourth)  had  been  carried  through  on  that 
plan,  when  an  engagement  on  the  Continent  made  it  impos- 
sible for  him  to  superintend  the  printing  further  :  upon 
which  he  left  his  manuscript  with  me,  to  be  dealt  with  as  I 
thought  fit.  The  consequence  is  tiiat  for  the  ultimate  state 
of  the  whole  of  this  volume,  and  the  latter  half  of  the  next, 
I  am  myself  responsible. 

It  may  be  well  perhaps  to  add,  that  the  translations  are 
intended  especially  for  the  benefit  of  those  who  caunot  read 
Latin,  lliose  who  can,  will  find  the  originals  not  only  richer, 
stronger,  and  more  impressive,  but  also  (at  least  after  a  little 
practice)  easier  to  follow  and  pleasanter  to  read.  In  Bacon's 
time  Latin  was  still  a  living  language  among  scholars.  They 
used  it  not  to  show  how  well  they  could  imitate  the  manner 
-  in  which  Cicero  or  Tacitus  expressed  his  thoughts,  but  to 
express  their  own  ;  and  in  Bacon's  hands  it  became  an  organ 
of  expression  extremely  powerful  and  sensitive,  full  of  felici- 
ties and  delicate  effects,  depending  upon  its  own  peculiar 
resources,  and  not  transferable  in  the  same   form  into  n 
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language  of  diHerent  stracture.  A  literal  translatiou  in 
English  migbt  indeed  eaplmn  them,  and  so  help  an  imper- 
fect scholar  to  understand  the  original  if  read  along  with 
it,  bat  would  not  at  all  convey  to  an  Englishman  the  effect 
of  the  ori^nal,  if  read  by  itself.  The  two  languages  differ 
so  widely  in  their  capacities  and  essential  conditions,  that 
the  turn  of  expression  which  is  neatest  and  clearest  in  the 
one  is  apt  to  be  awkward  and  obscure  in  the  other,  and 
the  translator  must  make  his  choice  between  a  close  version 
which  shall  not  be  readable,  and  a  readable  version  which 
shall  not  be  close.  The  translations  here  given  are  meant 
to  be  read  by  themselves ;  and  therefore,  though  I  have  taken 
pains  to  make  them  substantially  accurate,  and  have  never 
wittingly  allowed  a  sentence  to  stand  in  which  the  meaning 
seemed  to  me  to  be  misrepresented,  I  have  not  hesitated  on 
the  other  hand  to  vary  the  form  of  expression  whenever  I 
have  thought  that  the  meaning  could  thereby  be  conveyed 
more  clearly.  In  numberless  cases  indeed  this  has  been 
done,  I  may  say,  on  Bacon's  own  authority ;  a  targe  part  of 
the  De  Augmentis  being  in  fact  a  translation  from  hia  own 
Advancement  of  Learning ;  although,  owing  to  the  addi- 
tions, modifications,  and  corrections  almost  everywhere  in- 
troduced, it  has  seldom  been  practicable  to  preserve  the 
wording  of  the  original  English  unaltered  for  many  sentences 
together.  Alterations  for  the  purpose  of  improving  the 
style  and  adapting  it  to  modern  fashion  have  not  been 
attempted.  All  alterations  of  this  kind  which  I  have  seen 
have  been  in  my  opinion  for  the  worse ;  and  no  one  who 
cares  to  read  Bacon  will  find  any  difficulty  in  understanding 
his  own  English. 

The  selection  of  the  works  to  be  translated  was  made  by 
Mr.  Ellis,  as  including  all  that  are  necessary  to  give  a  com- 
plete view  of  Bacon's  philosophical  opinions. 

J.  S. 
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FRANCIS  OF  VERULAU 

RSUOKSD  THUB  VFTH  HUfSZLF, 


onrxuTiont  roiT  tbbt  sBoinj>  bb  made  aciiuaintbp 

WITS  SIS  THODQBTS. 


Beikg  convinced  that  &e  human  intellect  makes  its  own  diffi- 
Gullles,  not  Qung  the  troe  helps  which  are  at  man's  disposal 
soberl;  and  jadiciouely ;  whence  follows  manifold  ignorance  of 
things,  and  by  reason  of  that  ignorance  nusohiefs  innumerable ; 
he  thought  all  trial  should  be  made,  whether  that  commerce 
between  the  mind  of  man  and  the  nature  of  things,  which  is 
more  predous  than  aUTthing  on  earth,  or  at  least  than  anything 
that  is  of  the  earth,  might  by  any  means  be  restored  to  its  per- 
fect and  original  condition,  or  if  that  may  not  be,  yet  reduced 
to  a  better  condition  than  that  in  which  it  now  is.  Now  that 
the  eirora  which  have  hitherto  prevfuled,  and  which  will  pre- 
Tiul  fw  ever,  should  (if  the  mind  he  left  to  go  its  own  way), 
either  by  the  natural  force  of  the  understanding  or  by  help 
of  the  uds  and  instruments  of  Lt^c,  one  by  one  correct  them- 
selves, was  a  thing  not  to  be  hoped  for :  because  the  primary 
notions  of  things  wUch  the  mind  readily  and  pasuvely  imbibes, 
stores  up,  and  accumulates  (and  it  is  from  them  that  bM  the 
rest  flof )  are  false,  confused,  and  overhastily  abstracted  &om 
the  facta ;  nor  are  the  secondary  and  subsequent  notions  less 
arbitrary  and  inconstant;  whence  it  follows  that  the  entire 
M)ric  of  human  reasmt  which  we  employ  in  the  inquiution  of  ^ 
aatore,  is  badly  put  together  and  built  up,  and  like  some  mag- 
nificent structure  without  any  foundation.  For  while  men  are  , 
occupied  in  admiring  and  applauding  the  false  powers  of  the 
mind,  they  pass  by  and  throw  away  those  true  powers,  which, 
if  it  be  aiqtplied  with  the  proper  aids  and  can  itoelf  be  content 
to  wiut  upon  nature  instead  of  vuoly  affecting  to  overrule  her. 


izecy  Google 


8  PRCHEMIUM. 

are  within  its  reach.  There  was  but  one  courae  lefl,  therefore, — 
/  to  try  the  whole  thing  anew  upon  a  better  plan,  and  ta  com- 
mence a  total  reconatructioa  of  sciences,  arte,  and  all  human, 
knowledge,  nuBed  upon  the  proper  foundations.  And  this, 
though  in  the  project  and  undertaking  it  may  eeem  a  thing 
infinite  and  beyond  the  powers  of  man,  yet  when  it  comes  to  be 
dealt  with  it  will  be  found  sound  and  sober,  more  bo  than  what 
has  been  done  hidierto.  For  of  this  there  is  some  issue; 
whereas  in  what  is  now  done  in  the  matter  of  science  tliere  is 
only  a  whirling  round  about,  and  perpetual  agitation,  ending 
where  it  began.  And  allliough  he  was  well  aware  how  solitary 
an  enterprise  it  is,  and  how  hard  a  thing  to  win  faith  and  credit 
for,  nevertheless  he  was  reeolved  not  to  abandon  either  it  or 
himself;  nor  to  be  deterred  &om  trying  and  entering  upon  that 
one  path  which  is  alone  open  to  the  human  mind.  For  better 
it  is  to  make  a  b^inning  of  that  which  may  lead  to  something, 
than  to  engage  in  a  perpetual  struggle  and  pursmt  in  courses 
which  have  no  exit.  And  certainly  the  two  ways  of  contem- 
plation are  mudi  like  those  two  ways  of  action,  so  much  cele- 
brated, in  this — that  the  one,  arduous  and  difficult  in  the 
be^ning,  leads  out  at  last  into  the  open  country ;  while  the 
other,  seeming  at  first  mght  easy  and  &ee  &om  obstruction, 
leads  to  pathless  and  precipitous  places. 

Moreover,  because  he  knew  not  how  long  it  might  be  before 
these  things  would  occur  to  any  one  else,  jud^^ng  especially 
from  this,  that  he  has  found  no  man  hitherto  who  has  applied 
hie  mind  to  the  like,  he  resolved  to  publish  at  once  so  much  as 
he  has  been  able  to  complete.  The  cause  of  whiob  haste  was 
not  ambition  for  himself,  but  solicitude  fbr  the  work ;  that  in 
case  o£  his  death  there  might  renuun  some  outline  and  project  of 
that  which  he  had  conceived,  and  some  evidence  likewise  of  his 
honest  mind  and  inclination  towards  the  benefit  of  the  hiunan 
race.  Certain  it  is  that  all  other  ambition  whatsoever  seemed 
poor  in  his  eyes  compared  with  the  work  which  he  had  in  hand ; 
se^ng  that  the  matter  at  issue  is  either  nothing,  or  a  thing  so 
great  that  it  may  well  be  content  with  its  own  merit,  without 
seeking  other  recompence. 
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TO  OUB  IfOST  GRACIODS  AND   HIOHTT   PSIKCE   AND  LORD 

JAMES, 

OS   QREAT  BRITAIN,  FRANCE.  AND  IREUHS  KINO, 

DEFBHDBB    OF    IBE    fAlTII,   ETC. 


Most  Graclout  and  Mighty  King, 

YoDB  Majesty  ma;  perhaps  accuse  me  of  larceny, 
haviiig  stolen  from  your  afl^irs  so  much  time  aB  was  required 
for  this  work.  I  know  not  what  to  say  for  myself.  For  of 
time  there  can  be  no  restitution,  unless  it  be  that  what  has 
been  abstracted  from  your  business  may  perhf^  go  to  the 
memory  of  your  name  and  the  honour  of  your  age ;  if  these 
things  are  indeed  worth  anything.  Certainly  they  are  quite 
new ;  totally  new  in  their  very  kind :  and  yet  they  ere  copied 
from  a  very  ancient  model ;  even  the  world  itself  and  the 
nature  of  things  and  of  the  mind.  And  to  say  truth,  I  am 
wont  for  my  own  part  to  regard  this  work  as  a  child  of 
time  rather  than  of  wit;  the  only  wonder  being  that  tiie 
first  notion  of  the  thing,  and  such  great  suspituons  concern- 
ing matters  long  established,  should  have  come  into  any 
man's  mind.  All  the  rest  follows  readily  enough.  And  no 
doubt  there  is  something  of  accident  (as  we  call  it)  and  luck  ae 
well  in  what  men  iMnk  as  in  what  they  do  or  say  But  for 
this  accident  which  I  speak  of,  I  wish  that  if  there  be  any  good 
in  what  I  have  to  offer,  it  may  be  ascribed  to  the  infinite  mercy 
and  goodness  of  God,  and  to  the  felicity  of  your  Majesty's 
times;  to  which  as  I  have  been  an  honest  and  affectionate 
servant  in  my  life,  so  after  my  death  I  may  yet  perhaps, 
through  the  kindling  of  this  new  light  in  the  darkness  of  philo- 
sophy, be  the  means  of  making  this  age  famous  to  posterity ; 
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12  EPISTLE  DEDICATOBT. 

and  surely  to  the  timee  of  the  wisest  and  most  learned  of  Hnga 
belongs  of  right  the  regeneration  and  restoration  of  the  Boiences. 
Lastly,  I  have  a  request  to  make — a  reqneat  no  way  unworthy 
of  your  Majesty,  and  which  especially  concerns  the  work  in 
band;  namely,  that  yon  who  resemble  Solomon  in  so  many 
things — in  the  gravityof  your  judgments,  in  the  peacefulnees  of 
your  reign,  in  the  largeneee  of  your  heart,  in  the  noble  variety 
of  the  books  which  you  have  composed — would  further  follow 
his  example  in  taldng  order  for  the  collecting  and  perfecting  of 
a  Katoral  and  Experimental  History,  true  and  sevwe  (unin- 
cumbered with  literature  and  book-learning),  such  as  philo- 
eoj^y  may  be  built  upon, — such,  in  &ct,  as  I  shall  in  its  proper 
j  place  describe :  that  so  at  length,  after  the  lapse  of  so  many 
;  ages,  philosophy  and  the  sciences  may  no  longer  float  in  air,  but 
I  rest  on  the  solid  foundation  of  experience  of  every  kind,  and 
!   the  same  well  examined  and  weighed.     I  have  provided  the 
machine,  but  the   stuff  must  be  gathered  from  the  facta  of 
nature.    May  God  Almighty  long  preserve  your  Majesty  I 


Tour  Majestt^t 

Moit  hounden  and  devoted 
Servant, 


FRANCIS  VERULAM, 
Chanceli^b. 
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THE  GREAT  IN8TAURATI0N. 


P  K  E  P  A  C  E. 


7%at  the  itate  of  htotekdge  U  not  protptrout  nor  greatly/ advaneiup  } 
and  thai  a  way  mtut  be  opaud/ar  tht  human  tmdentandintf  «n- 
tireb/  different  from  any  hitherto  known,  and  other  helpt  provided, 
in  order  that  the  mind  may  exercise  over  the  nature  of  thiitgt  Ae 
authority  tohichproper^  belongs  to  it. 

It  eeema  to  me  tiiat  men  do  not  rightly  understand  either  their  i 
Qtore  or  their  Btrength,  bat  overrate  the  one  and  underrate 
the  other.  Hence  it  follows,  ihat  either  from  au  extran^^t 
estimate  of  the  valae  of  the  arts  which  they  pcweess,  they  seek 
so  further;  or  else  from  too  mean  an  eetiinate  of  their  own  ' 
powers,  they  spend  their  strength  in  email  matters  and  never 
put  it  fiurly  to  the  trial  in  those  which  go  to  the  mun.  These 
are  as  the  pillars  of  fate  set  in  the  path  of  knowledge;  for 
men  have  neither  desire  nor  hope  to  encourage  them  to  pene- 
trate fiorther.  And  smce  opinion  of  store  is  one  of  the  chief  . 
causes  of  want,  and  aatiafaction  with  the  present  induces  neglect  - 
o£  provision  for  the  future,  it  becomes  a  thing  not  only  useful, 
but  abeolutely  necessary,  that  the  excess  of  honour  and  admira- 
tion with  which  our  existing  stock  of  inventions  is  regarded  be 
in  the  very  entrance  and  tiu^shold  of  the  work,  and  that  frankly 
and  without  tnrcumlocotion,  stripped  off,  and  men  be  duly 
warned  not  to  exa^erate  or  make  t«o  much  of  them.  For  let 
a  man  look  carefully  into  all  that  variety  of  books  with  which 
the  arts  and  sciences  abound,  he  will  find  everywhere  endless 
repetitions  of  the  same  thing,  varying  in  the  method  of  treat- 
ment, but  not  new  in  substance,  insomuch  that  the  whole  stock, 
numerous  as  it  appears  at  first  view,  proves  on  exanunatlon  to 
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be  but  scanty.  And  for  its  value  and  utility  it  must  be  plunly 
I  avowed  that  tbat  wisdom  which  we  have  derived  principally  from 
V  the  Greeks  is  but  like  the  boyhood  of  knowledge,  and  has  the 
characteristic  property  of  boys :  it  can  talk,  but  it  cannot  gene- 
rate ;  ior  it  is  fruitful  of  controversies  but  barren  of  works.  So 
Uiat  the  state  of  learning  as  it  uow  is  appears  to  be  represented 
to  the  life  in  the  old  fable  of  Scylla,  who  had  the  head  and  face 
of  a  vii^in,  but  her  womb  was  bung  round  with  barking 
monsters,  irom  which  she  could  not  be  delivered.  For  in  like 
manner  the  mences  to  which  we  are  accustomed  have  certwn 
general  pouiioiis  which  are  specious  and  flattering ;  but  as  soon 
as  they  come  to  particulars,  which  are  as  the  parts  of  genera- 
tion, when  they  should  produce  fruit  and  works,  then  arise 
contentions  and  barking  disputations,  which  are  the  end  of  the 
matter  and  all  the  issue  they  can  yield.  Observe  also,  that  if 
sciences  of  this  kind  had  any  life  in  them,  that  could  never  have 
come  to  pass  which  baa  been  the  case  now  for  many  ages— that 
they  stand  almost  at  a  stay,  without  receiving  any  augmenta- 
tions worthy  of  the  human  race;  insomuch  that  many  times 
not  only  what  was  asserted  once  is  asserted  still,  but  what  was 
a  question  once  is  a  question  still,  and  instead  of  being  resolved 
by  diBCussion  is  only  fixed  and  fed ;  and  all  the  tradition  and 
uccession  of  schools  b  still  a  succession  of  masters  and  scholars, 
.  not  of  inventors  and  those  who  bring  to  further  perfection  the 
things  invented.  In  the  mechanical  arts  we  do  not  find  it  so ; 
they,  on  the  contrary,  as  having  in  them  some  breath  of  life, 
are  condnually  growing  and  becoming  more  perfect  As 
originally  invented  they  are  conmionly  rude,  clumsy,  and 
shapeless ;  afterwards  they  acquire  new  powers  and  more  com- 
modious arrangements  and  constructions;  in  so  far  that  men 
shall  sooner  leave  the  study  mid  pursuit  of  them  and  turn  to 
something  else,  than  they  arrive  at  the  ultimate  perfection  of 
which  they  are  capable.  Philosophy  and  the  intellectual 
sciences,  on  the  contrary,  stand  like  statues,  worshipped  and 
celebrated,  but  not  moved  or  advanced.  Kay,  they  sometimes 
floimsh  most  in  the  hands  of  the  first  author,  and  afterwards 
degenerate.  For  when  men  have  once  made  over  their  judg- 
ments to  others'  keeping,  and  (like  those  senators  whom  they 
called  Pedarit)  have  agreed  to  support  some  one  person's 
opinion,  from  that  time  they  make  no  enlargement  of  the 
B  themselves,  but  fall  to  the  servile  oflice  of  embellishing 
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certain  individiial  authors  and  increasing  their  retinue.  And 
let  it  not  be  said  that  the  sciences  have  been  growing  gradually 
till  they  have  at  last  reached  tbeir  full  stature,  and  so  (thw 
OQurse  being  completed)  have  settled  in  the  works  of  a  few 
writers ;  and  that  there  being  now  no  room  for  the  invention 
of  better,  all  that  remuns  is  to  embellish  and  cultivate  tliosa 
things  which  have  been  invented  already.  Would  it  were  bo  1 
But  tlie  truth  is  that  this  appropriating  of  the  sciences  has  ita 
origin  in  nothing  better  than  the  confidence  of  a  few  persons 
and  the  sloth  and  indolence  of  the  rest.  For  after  the  sciences 
had  been  in  several  parts  perhaps  cultivated  and  handled  dili- 
gently, there  has  risen  up  some  man  of  bold  dispomtion,  and 
famous  for  methods  and  short  ways  which  people  like,  who 
has  in  appearance  reduced  them  to  an  art,  while  he  has  in  fact 
only  spoiled  all  that  the  others  had  done.  And  yet  this  is  what 
posterity  like,  because  it  makes  the  work  short  and  easy,  and 
eaves  further  inquiry,  of  which  they  are  weary  and  impatieot. 
And  if  any  one  take  this  general  acquiescence  and  consent  for 
an  argmnent  of  weight,  as  being  the  judgment  of  Time,  let  me 
tell  him  that  the  reasoning  on  which  he  relies  is  most  f^lacious 
and  weak.  For,  first,  we  are  far  from  knowing  all  that  in  the  I 
matter  of  sciences  and  arts  has  in  various  ages  and  places  been  j 
brought  to  light  and  published;  much  leas,  all  that  has  been  by  / 
private  persons  secretly  attempted  and  stirred;  so  neither  the  j 
birtlis  nor  the  miscanii^es  of  Time  are  entered  in  our  records.  I 
Nor,  secondly,  is  the  consent  itself  and  the  time  it  has  con- 
tinued a  consideration  of  much  worth.  For  however  various  are 
the  forms  of  civil  polities,  there  is  but  one  fonn  of  polity  in  the 
sciences ;  and  that  always  has  been  and  always  will  be  popular. 
Now  the  doctrines  which  find  most  favour,  with  the  populace  are 
those  which  are  either  contentious  and  pugnacious,  or  specious 
and  empty ;  such,  I  say,  as  either  entangle  assent  or  tickle  it. 
And  therefore  no  doubt  the  greatest  wits  in  each  successive 
age  have  been  forced  out  of  their  own  course ;  men  of  capacity 
and  intellect  above  the  vulgar  having  been  fain,  for  reputation's 
sake,  to  bow  to  the  judgment  of  the  time  and  the  multitude ; 
and  thus  if  any  contemplations  of  a  higher  order  took  light 
anywhere,  they  were  presently  blown  out  by  the  winds  of 
vulgar  opinions.  So  that  Time  is  like  a  river,  which  has  brought 
down  to  UB  things  light  and  puffed  up,  while  those  which  are 
weighty  and  solid  have  sunk.     Nay,  those  very  authors  who 
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have  nsarped  a  kind  f^  dictatorship  in  the  sd^ices  and  taken 
upon  tliem  to  lay  down  the  law  with  such  oonfldence,  ^et 
when  irom  time  to  time  they  come  to  thenuelTeB  agun,  they 
fall  to  complunts  of  the  subtlety  of  nature,  tlie  hiding-places 
of  truth,  the  obscurity  of  diings,  the  entanglement  of  oaoses, 
the  weakness  of  the  human  mind ;  wherein  neverdieless  tiiey 
-show  themBelves  never  the  more  modest,  seeing  that  they  will 
rather  lay  the  blame  upon  the  common  condition  of  men  and 
nature  than  upon  themselTes.  And  then  whatever  any  art 
fuls  to  attiun,  they  ever  set  it  down  upon  the  authori^  of  that 
art  itself  as  impossible  of  attunment;  and  how  can  art  be 
found  guilty  when  it  ie  judge  in  its  own  cause  F  So  it  is  but  a 
device  for  exempting  ignorance  from  ignominy.  Kow  for  those 
things  which  are  delivered  and  received,  this  is  their  condition : 
barren  of  wwks,  full  of  questions ;  in  pcunt  of  enlargement  slow 
and  languid ;  carrying  a  show  of  perfection  in  the  whole,  but 
in  the  parts  ill  filled  up ;  in  selection  popular,  and  unsatds&ctory 
even  to  those  who  propound  them ;  and  therefore  fenced  round 
and  set  forth  with  sundry  artifices.  And  if  there  be  any  who 
have  determined  to  make  trial  for  themeelves,  and  put  their 
own  strength  to  the  work  of  advancing  the  boundaries  of  the 
sciences,  yet  have  they  not  ventured  to  ca^t  themselves  com- 
pletely loose  from  reeraved  opinions  or  to  seek  thdr  knowledge 
at  the  fountain ;  but  they  think  they  have  done  some  great 
thing  if  they  do  but  add  and  introduce  into  the  existing  sum  of 
sdenoe  something  of  their  own;  prudentiy  conndering  with 
tiiemselvee  that  by  making  tiie  addition  they  can  assert  their 
liberty,  while  they  retain  the  credit  of  modesty  by  assenting  to 
the  rest  But  these  mediocrities  and  middle  ways  so  much 
prdsed,  in  deferring  to  opinions  and  customs,  turn  to  the 
great  detriment  of  the  sciences.  For  it  is  hardly  possible  at 
once  to  admire  an  author  and  to  go  beyond  him ;  knowledge 
being  as  water,  which  will  not  rise  above  the  level  from  which 
it  felL  Men  of  this  kind,  therefore,  amend  some  things,  but 
advance  little ;  and  improve  the  condition  of  knowledge,  but  do 
not  extend  its  range.  Some,  indeed,  there  have  been  who 
have  gone  more  boldly  to  work,  and  taking  it  all  for  an  open 
matter  and  giving  their  genius  full  play,  have  made  a  passage 
for  themselves  and  their  own  opinions  by  pulling  down  and 
demolishing  former  ones ;  and  yet  all  their  stir  has  but  littie 
advanced  the  matter ;  since  thdr  lum  has  been  not  to  extend 
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philosophy  and  the  arts  in  eabetance  and  yalue,  bat  only  ta 
change  doctrines  and  transfer  the  kingdom  of  opiniona  to  them- 
Belves ;  whereby  little  has  indeed  been  guned,  for  though  the 
error  be  the  opposite  of  the  other,  the  cauaea  of  erring  are  the 
same  in  both.  And  if  there  have  been  any  vho,  not  binding 
themselves  eiUier  to  other  men's  opinions  or  to  their  own,  bat 
loving  liberty,  hav^  de»red  to  engage  others  along  with  them- 
selves in  search,  these,  though  honest  in  intention,  have  been 
weak  in  endeavour.  For  they  have  been  content  to  foUow 
probable  reasons,  and  are  carried  round  jn  a  whirl  of  arguments, 
and  in  the  promiscuous  liberty  of  search  have  relaxed  .the 
severity  of  inquiry.  There  is  none  who  has  dwelt  upon  ex- 
perience and  the  facts  of  nature  as  long  aa  ia  necessary.  Some 
there  are  indeed  who  have  committed  themselves  to  the  waves  of 
experience,  and  almost  turned  mechanics ;  yet  these  again  have 
in  their  very  experiments  pursued  a  kind  of  wandering  inquiry, 
without  any  regular  system  of  operations.  And  beudes  they 
have  mostly  proposed  to  themselves  certain  petty  tasks,  taking 
it  for  a  great  matter  to  work  out  some  single  discovery;— a 
course  of  proceeding  at  once  poor  in  aim  and  unskilful  in 
detngn.  For  no  man  can  rightly  and  successfully  investigate 
the  nature  of  anything  in  the  thing  itself;  let  him  vary  hia 
experiments  as  laboriously  as  he  will,  he  never  comes  to  a  rest^ 
ing-piace,  hut  still  finds  something  to  seek  beyond.  And  there 
is  another  thing  to  be  remembered ;  namely,  that  all  industry  in 
experimenting  has  begun  with  proposing  to  itself  certtun  definite 
works  to  be  accomplished,  and  has  pursued  them  with  premature 
and  unseasonable  eagerness;  it  has  sought,  I  say,  experiments 
of  Fruit,  not  experiments  of  Light;  not  imitating  the  divine  pro- 
cedure, which  in  its  first  day's  work  created  light  only  and 
as«gned  to  it  one  entire  day ;  on  which  day  it  produced  no 
material  work,  but  proceeded  to  that  on  the  days  following. 
Aa  for  those  who  have  given  the  first  place  to  Logic,  sup- 
posing that  the  surest  helps  to  the  sciences  were  to  be  found  in 
that,  they  have  indeed  most  truly  and  excellently  perceived 
that  the  human  intellect  left  to  its  own  course  is  not  to  he 
trusted ;  but  then  the  remedy  is  altogether  too  weak  for  the 
disease;  nor  is  it  without  evil  in  itself.  For  the  Logic 
which  is  received,  though  it  be  very  properly  applied  to  civil 
business  and  to  those  arts  which  rest  in  dbsourse  and  opinion, 
is  not  nearly  subtle  enough  to  deal  with  nature ;  and  in  offering 
VOL.  IV.  C 
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at  what  it  cannot  master,  bas  done  more  to  establish  and  per- 
petuate error  than  to  open  the  vaj  to  truth. 

Upon  the  whole  therefore,  it  seems  that  men  have  not  been 
happy  hitherto  either  in  tlie  trust  which  they  have  placed  in 
others  or  in  their  own  industry  witli  regard  to  the  stnences; 
especifdly  as  neither  the  demonstrations  nor  the  experiment  as 
yet  known  are  much  to  be  relied  upon.  But  the  universe  to 
the  eye  of  the  human  understanding  is  framed  Hke  a  labyrinth  j 
presenting  as  it  does  on  every  side  so  many  ambiguities  of  way, 
each  deceitful  resemblances  of  objects  and  signs,  natures  so 
irregnlat  in  their  lines,  and  so  knotted  and  entangled.  And 
then  the  way  is  still  to  be  made  by  the  nncertain  light  of  the 
sensej  sometimes  shining  out,  sometimes  clouded  over,  through 
the  woods  of  experience  and  particulars ;  while  those  who  offer 
themselves  for  guides  are  (as  was  said)  themselves  also  puzzled, 
and  increase  the  number  of  errors  and  wanderers.  In  circum- 
stances BO  di£Scnlt  neither  the  natural  force  of  man's  judgment 
nor  even  any  accidental  felidty  offers  any  chance  of  success. 
No  excellence  of  wit,  no  repetition  of  chance  experiments,  can 
overcome  such  difficulties  aa  these.  Our  steps  must  be  guided 
by  a  clue,  and  the  whole  way  from  the  very  first  perception  of 
the  senses  must  be  laid  out  upon  a  siire  plan.  Not  that  I 
would  be  nnderatood  to  mean  that  nothing  whatever  has  been 
done  in  so  many  ages  by  so  great  labours.  We  have  no  reason 
to  be  ashamed  of  the  discoveries  which  have  been  made,  and  no 
doubt  the  ancients  proved  themselves  in  everything  that  turns 
on  wit  and  abstract  meditation,  wonderful  men.  But  as  in 
former  ages  when  men  suled  only  by  observation  of  the  stars, 
they  could  indeed  coast  along  the  shores  of  the  old  continent 
or  cross  a  few  small  and  mediterranean  seas ;  but  before  the 
ocean  could  be  traversed  and  the  new  world  discovered,  the  use 
I  of  the  mariner's  needle,  as  a  more  fiuthful  and  cert^n  guide,  had 
,  to  be  found  out;  in  like  manner  the  discoveries  which  have 
been  hitherto  made  in  the  arte  and  sciences  are  such  as  might 
be  made  by  practice,  meditation,  observation,  argumentation,- — 
for  they  lay  near  to  the  senses,  and  immediately  beneath  common 
notions ;  but  before  we  can  reach  the  remoter  and  more  hidden 
parts  of  nature,  it  is  necessary  that  a  more  perfect  use  and 
application  of  the  human  mind  and  intellect  be  introduced. 

For  my  own  part  at  least,  in  obedience  to  the  everlasting 
love  of  truth,  I  have  committed  myself  to  the  uncertainties  and 

DigmzecDy  Google 


difficnlties  and  solitudes  of  the  ways,  and  relyiog  on  the  divine 
aasisteQce  have  apheld  my  mind  both  against  the  shocka  and 
embattled  ranka  of  opinion,  and  ^tunst  my  own  private  and 
inward  hesitations  and  scruples,  and  t^^nst  the  fogs  and  clouds 
of  nature,  and  the  phantoms  flitting  about  on  every  side ;  in  the 
hope  of  providing  at  last  for  the  present  and  future  generations 
guidance  more  futhfiil  and  secure.  Wherein  if  I  have  made 
any  progress,  tiie  way  has  been  opened  to  me  by  no  other  means 
than  the  true  and  Intimate  humiliation  of  tjie  human  spirit.  ; 
For  all  those  who  before  me  have  applied  themselves  t^i  the 
invention  of  arts  have  but  cast  a  glance  or  two  upon  facts  and 
examples  and  experience,  and  straightway  proceeded,  as  if  inven- 
tion were  notliing  m<H«  than  an  exerdse  of  thought,  .to  invoke 
their  own  spirits  to  give  them  oracles.  I,  on  the  contrary, 
dwelling  purely  and  constantly  among  the  tacts  of  nature,  with- 
draw my  intellect  from  them  no  further  than  may  suffice  to  let; 
tlie  images  and  rays  of  natural  objects  meet  in  a  point,  as  they 
do  in  the  sense  of  viuon;  whence  it  follows  that  the  strenglli 
and  excellency  of  the  wit  has  but  little  to  do  in  the  matter.  > 
And  the  same  humility  which  I  use  in  inventing  I  employ 
likewise  in  teaching.  For  I  do  not  endeavour  either  by 
triumphs  of  confutation,  or  pleadings  of  antiquity,  or  assmnp- , 
tion  of  authority,  or  even  by  the  veil  of  obscurity,  to  invest ' 
these  inventions  of  mine  with  any  m^esty;  which  might  easily  ; 
be  done  by  one  who  sought  to  ^ve  lustre  to  his  own  name 
rather  than  light  to  other  men's  minds.  I  have  not  sought  (I 
say)  nor  do  I  seek  either  to  force  or  ensnare  men's  judgments, 
but  I  lead  them  to  things  themselves  and  the  concordances  of 
things,  that  they  may  see  for  themselves  what  they  have,  what 
they  can  dispute,  what  they  can  add  and  contribute  to  the 
common  stock.  And  for  myself,  if  in  anything  1  have  been 
either  too  credulous  or  too  little  awake  and  attentive,  or  if  I 
have  fallen  oS  by  the  way  and  left  the  inquiry  incomplete,  - 
nevertheless  I  so  present  these  things  naked  and  open,  that  my 
errors  can  be  marked  and  set  aside  before  the  mass  of  know- 
ledge be  further  infected  by  them ;  and  it  will  be  easy  also 
for  others  to  continue  and  carry  on  my  labours.  And  by  these 
means  I  suppose  that  I  have  established  for  ever  a  true  and 
lawful  marriage  between  the  empirical  and  the  rational  laculty, 
the  unkind  and  iU-starred  lUvorce  and  separation  of  which  has 
Airown  into  confusion  all  the  affairs  of  the  human  family. 
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Wherefore,  seeing  that  these  things  do  not  depend  upon 
myself,  at  the  outset  of  the  work  I  most  humbly  and  fervently 
pray  to  Grod  the  Father,  God  the  Son,  and  God  the  Holy 
I  Ghost,  that  remembering  _^e  sorrows  of  mankind  and  the 
j  pilgrironge  of  this  our  life  wherein  we  wear  put  clays  t'ew"lmd_ 
\  evil,  they  will  vouchsafe  through  my  hands  to  endow  the  human 
\fMniIy  with  new  mercies.  This  likewise  I  humbly  pray,  that 
things  human  may  not  interfere  with  things  divine,  and  that 
from  the  opening  of  the  ways  of  sense  and  the  increase  of 
natural  light  there  may  arise  in  our  minds  no  incredulity  or 
darkness  with  regard  to  the  divine  mysteries;  hut  rather  that 
the  understanding  being  thereby  purified  and  purged  of  fancies 
and  vanity,  and  yet  not  the  less  subject  and  entirely  sabmissive 
to  the  divine  oracles,  may  give  to  faith  that  which  is  faith's. 
Lastly,  that  knowledge  being  now  discharged  of  that  venom 
which  the  serpent  infused  into  it,  and  which  makes  the  mind  of 
man  to  swell,  we  may  not  be  wise  above  measure  and  sobriety, 
but  cultivate  truth  in  charity. 

And  now  having  stud  my  prayers  I  turn  to  men;  to  whom 
I  have  certain  salutary  admonitions  to  oflfer  and  certwn  fair 
requests  to  make.  My  first  admonition  (which  was  also  my 
prayer)  is  that  men  confine  the  sense  within  the  limits  of  duty 
in  respect  of  things  divine:  for  the  sense  is  like  the  sun, 
which  reveals  the  face  of  earth,  hut  seals  and  ahuts  up  the  face 
of  heaven.  My  next,  that  in  fiying  firom  this  evil  they  tall  not 
into  the  opposite  error,  which  tiiey  will  surely  do  if  they  think 
that  the  inquisition  of  nature  is  in  any  part  interdicted  or 
forbidden.  For  it  was  not  that  pure  and  uncorrupted  natural 
'  knowledge  whereby  Adam  gave  names  to  the  creatures  accord- 
ing to  their  propriety,  which  gave  occaMon  to  the  fall  It  was 
the  ambitious  and  proud  desire  of  moral  knowledge  to  judge  of 
good  and  evil,  to  the  end  that  man  may  revolt  Irom  God  and  give 
laws  to  himself,  which  was  the  form  and  manner  of  the  tempta- 
tion. Whereas  of  the  soiencea  which  regard  nature,  the  divine 
philosopher  declares  that  "  it  is  the  glory  of  God  to  conceal  a 
thicg,  but  it  is  the  glory  of  the  King  to  find  a  thing  out.** 
Even  as  though  the  divine  nature  took  pleasure  in  the  innocent 
and  kindly  sport  of  children  playing  at  hide  and  seek,  and 
vouchsafed  of  his  kindness  and  goodness  to  admit  the  human 
spirit  for  his  playfellow  at  that  game,  lAstly;  I  would  address 
one  general  admonitiou  to  all ;  that  they  consider  what  are  the 
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true  ends  of  knowledge,  and  thst  they  seek  it  not  either  for 
^eaflore_of  the  mindi  er  for  contention,  or  for  euperiority  to 
others,  or  for  profit,  or  fame,  or  power,  or  any  of  these  inferior 
thingB ;  butJMjheJianfifit.and  um  ^iife ;  and  tliftt  they  perfecti 
and  goTcrn  it  in  charity.  For  it  was  from  luat  of  power  that '; 
the  angels  fell,  fi-om  lust  of  knowledge  that  man  fell ;  but  of 
charity  there  can  be  no  excess,  neither  did  angel  or  man  ever  / 
come  in  danger  by  it 

The  requests  I  have  to  make  are  these.  Of  myself  I  say 
nothing;  but  in  behalf  of  the  business  which  is  in  hand  I 
entreat  men  to  believe  that  it  is  not  an  opinion  to  be  held,  bat 
a  work  to  be  done ;  and  to  be  well  assured  that  I  am  labouring 
to  lay  the  foundation,  not  of  any  sect  ot  doctrine,  but  of  human  ' 
utility  and  power.  Next,  I  ask  them  to  deal  fairly  by  their  I 
'  own  interests,  and  laying  aside  all  emulations  and  prejudices  in 
favour  of  this  or  that  opinion,  to  join  in  consultation  for  the 
common  good;  and  being  now  freed  and  guarded  by  the 
securities  and  helps  which  I  ofier  from  the  errors  and  impedi- 
ments of  the  way,  to  come  forward  themselves  and  take  part  in 
that  which  remtuns  to  be  done.  Moreover,  to  be  of  good  hope, 
Qor  to  imagine  that  this  Instauration  of  mine  is  a  thing  infinite 
and  beyond  the  power  of  man,  when  it  is  in  &ct  the  true  end 
and  termination  of  infinite  error ;  and  seeing  also  that  it  is  by 
no  means  forgetfut  t5f"the  coifditions  of  mortality  and  humanity, 
(for  it  does  not  suppose  that  the  work  can  be  altogether  com- 
pleted within  one  generation,  but  provides  for  its  being  titken 
ap  by  another) ;  and  finally  that  it  seeks  for  the  sciences  not 
orroguitly  in  the  little  cells  of  human  wit,  but  with  reverence 
in  the  greater  world.  But  it  is  the  empty  things  that  are  vast : 
things  solid  are  most  contracted  and  lie  in  little  room.  Aud 
now  I  have  only  one  favour  more  to  ask  (else  injustice  to  me 
may  perhaps  imperil  the  buuness  itself) — that  men  will  consider 
well  how  for,  opon  that  which  I  must  needs  assert  (if  I  am  to 
be  consistent  with  myself),  they  are  entitled  to  judge  and  decide 
opon  these  doctrines  of  mine ;  inasmuch  as  all  that  premature 
human  reasoning  which  antidpates  inquiry,  and  is  abstracted 
from  the  facts  rashly  and  sooner  than  is  fit,  is  by  me  rejected 
(so  far  as  the  inqntsition  of  nature  is  concerned),  as  a  thing 
nncertun,  confused,  and  ill  built  up ;  and  I  cannot  be  fairly 
asked  to  abide  by  the  dedsioa  of  a  tribunal  which  is  itself  on 
its  triaL 
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The  irork  is  in  six  Parts :  — 

1.  T%e  Dieitiotu  of  the  Scieneet. 

2.  The  New  Organon ;  or  DirecHofu  eouceming  the  Interpreta- 

tion of  Nature. 

3.  Tke  Phenomena  of  the  Univerie ;  or  a  Natural  and  Experi- 

mental History  for  tke  foundation  of  Philoiophtf. 

4.  The  Ladder  of  the  InUlUcL 

6,   The  Forerunners  :  or  Antioipations  of  the  Neto  Philosophy. 
6.   The  New  Philosophy  ;  or  Acliue  Science. 

The  Arguments  of  tke  several  Parts. 

It  being  part  of  my  deBign  to  set  «Teiything  fortli,  as  &r  as 
may  be,  plainly  and  perspicuously  (for  uakedness  of  the  mind 
is  sUU,  as  nakedness  of  the  body  once  was,  the  companion  of 
innocence  and  daipIiGity),  let  me  first  ezplun  tiie  order  and 
plan  of  tbe  work.     I  distribute  it  into  six  parts. 

The  first  part  exhllnts  a  summary  or  general  description 
of  tbe  knowledge  which  the  hnman  race  at  present  possesses. 
For  1  thought  it  good  to  make  some  pause  upon  that  which  is 
received ;  that  thereby  the  old  may  be  more  easily  made  perfect 
and  the  new  more  easily  approached.  And  I  hold  the  improve- 
ment of  that  which  we  have  to  be  as  much  an  object  as  HiB 
acquisition  of  more.  Beudes  which  it  will  make  me  the  better 
listened  to ;  for  "  He  that  is  ignorant  (says  the  proverb)  re- 
ceives not  the  words  of  knowledge,  unless  thou  first  tell  him 
that  which  is  in  his  own  heart."  We  will  therefore  make 
a  coasting  voyi^e  along  the  shores  of  the  arts  and  sciences 
received ;  not  without  importing  into  them  some  useful  things 
by  the  way. 

In  laying  out  tbe  divisions  of  the  soieuces  however,  I  take 
into  account  not  only  things  already  invented  and  known,  but 
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likewise  tlungs  omitted  which  ought  to  be  there.  For  there 
are  found  in  the  intellectual  aa  in  the  terresdal  globe  waete 
regions  as  well  as  cultivated  ones.  It  ie  no  wonder  therefore  if 
I  am  sometimea  obliged  to  depart  from  the  ordinary  divisions. 
For  in  adding  to  the  total  you  necessarily  alter  the  parts  and 
sections ;  and  the  received  divisions  of  the  sciences  are  fitted 
only  to  the  received  sum  of  them  as  it  stands  now. 

With  regard  to  those  things  which  I  shall  mark  as  omitted, 
I  intend  not  merely  to  set  down  a  simple  title  or  a  concise 
argoment  of  that  which  is  wanted.  For  as  often  as  I  have 
occasion  to  report  anything  as  defident,  the  nature  of  which  is 
at  all  obscure,  so  that  men  may  not  perhaps  easily  understand 
what  I  mean  or  what  the  work  is  which  I  have  in  my  head> 
I  shall  always  (provided  it  be  a  matter  of  any  worth)  take 
care  ta  subjoin  either  directions  for  the  execu^on  of  such 
work,  or  else  a  portion  of  the  work  itself  executed  by  myself 
aa  a  sample  of  the  whole ;  thus  giving  assistance  in  every  case 
either  by  work  or  by  counsel.  For  if  it  were  for  the  sake  of 
my  own  reputation  only  and  other  men's  interests  were  not 
concerned  in  it,  I  would  not  have  any  man  think  that  in  such 
cases  merely  some  light  and  vague  notion  has  crossed  my  mind, 
and  that  the  things  which  I  deaire  and  offer  at  are  no  better 
than  wishes;  when  they  are  in  fact  things  which  men  may 
certainly  command  If  they  will,  and  of  which  I  have  formed  in 
my  own  mind  a  dear  and  det^led  conception.  For  I  do  not 
propose  merely  to  survey  these  regions  in  my  mind,  like  an 
augur  taking  auspices,  but  to  enter  them  like  a  general  who 
means  to  take  poasesfflon, — So  much  for  the  first  part  of  the 
vork. 

Having  thus  coasted  past  the  ancient  arta,  the  next  point  is 
to  equip  the  intellect  for  passing  beyond.  To  the  second  part 
therefore  belongs  the  doctrine  concerning  the  better  and  more 
perfect  use  of  human  reason  in  the  inquisition  of  things,  and  the 
true  helps  of  the  understanding :  that  thereby  (aa  far  as  the  con- 
dition of  mortality  and  humanity  aUowa)  the  intellect  may  be 
raised  and  exalted,  and  made  capable  of  overcoming  the  difficul- 
ties and  obscurities  of  nature.  The  art  which  I  introduce 
with  this  view  (which  I  call  Interpretation  of  Nature)  ia  a 
kind  of  logic ;  though  the  difference  between  it  and  the  ordi- 
nary   Ic^c   is   great ;    indeed    immense.     For    the   ordinary 
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Ic^c  profesees  to  contrive  and  prepare  helps  and  guards 
for  the  understanding,  as  mine  does ;  and  in  this  one  point 
they  agree.  But  mine  differs  from  it  in  three  points  espe- 
cially; viz.  in  the  end  aimed  at;  in  the  order  of  demonstra- 
tion ;  and  in  the  starting  point  of  the  inquiry. 

For  the  end  which  this  science  of  mine  proposes  is  the  inven- 
tion not  of  arguments  hut  of  arts;  not  of  things  in  accordance 
with  principles,  but  of  principles  tliemaelves;  not  of  probable 
reasons,  hut  of  designations  and  directions  for  works.  And  as 
the  intention  is  different,  so  accordingly  is  the  effect;  the  effect 
of  the  one  being  to  overcome  an  opponent  in  aigument,  of  the 
other  to  command  nature  in  action. 

In  accordance  witli  this  end  is  also  the  nature  and  order  of  the 
demonstrations.  For  in  the  ordinary  logic  almost  all  the  work  is 
spent  about  the  syllt^ism.  Of  induction  the  logicians  seem  hardly 
to  have  taken  any  serious  thought,  but  they  pass  it  by  with  a 
slight  notice,  and  hasten  on  to  the  formulae  of  disputation.  I  on 
the  contrary  reject  demonstration  by  syllogism,  as  acting  too 
confusedly,  and  letting  nature  slip  out  of  its  hands.  For 
although  no  one  can  di;ubt  that  things  which  agree  in  a  middle 
term  agree  with  one  another  (which  is  a  proposition  of  mathe- 
matical certainty),  yet  it  leaves  an  opening  for  deception;  which 
is  this.  The  syllogism  consists  of  propositions ;  propositions 
of  words ;  and  words  are  the  tokens  and  signs  of  notions.  Now 
if  the  very  notions  of  the  mind  (which  are  as  the  soul  of  words 
and  the  basis  of  the  whole  structure)  be  improperly  and  over- 
hastily  abstracted  from  facts,  vague,  not  sufficiently  definite, 
faulty  in  short  in  many  ways,  the  whole  edifice  tumbles.  I 
therefore  reject  the  syllogism ;  and  that  not  only  as  regards 
principles  (for  to  principles  the  logicians  themselves  do  not  apply 
it)  but  also  as  regards  middle  propositions ;  which,  though  ob- 
tainable no  doubt  by  the  syllogism,  are,  when  so  obtained,  barren 
of  works,  remote  from  practice,  and  altogether  unavailable  for 
the  active  department  of  the  sciences.  Although  therefore 
I  leave  to  the  syllogism  and  these  famous  and  boasted  modes 
of  demonstration  their  jurisdiction  over  popular  arts  and 
such  as  are  matter  of  opinion  (in  which  department  I  leave  all 
as  it  is),  yet  in  dealing  with  the  nature  of  things  I  use  induc- 
tion throughout,  and  that  in  the  minor  propositions  as  well 
as  the  major.  For  I  consider  induction  to  be  that  form  of 
demonstration  which  upholds  the  sense,  and  closes  with  nature, 
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and  comes  to  die  very  brink  of  operation,  if  it  does  not  actoolly 
deal  with  it. 

Hence  it  follows  that  the  order  of  demoostrstion  is  likewise 
inverted.  For  hitherto  the  proceeding  has  been  to  fly  at  once 
from  the  sense  and  particulars  up  to  the  most  general  proposi- 
tions, as  certain  fixed  poles  for  tlie  argument  to  turn  upon,  and 
from  these  to  derive  the  rest  by  middle  terme ;  a  short  way,  no 
doubt,  but  precipitate;  and  one  which  will  never  lead  to  nature, 
though  it  offers  an  easy  and  ready  way  to  disputation.  Now 
my  plan  is  to  proceed  regularly  and  gradually  from  one  axiom 
to  another,  so  that  the  most  general  are  not  reached  till  the 
last:  but  then  when  you  do  come  to  them  yon  find  them  to  be 
not  empty  notions,  but  well  defined,  and  snch  as  nature  would 
resUy  recognise  as  her  first  principles,  and  such  as  lie  at  the 
heart  and  marrow  of  things. 

But  the  greatest  change  I  introduce  is  in  the  form  itself  of 
induction  and  the  judgment  made  thereby.  For  the  induction 
of  which  the  l(^Giane  speak,  which  proceeds  by  simple  enu- 
meration, is  a  puerile  thing;  concludes  at  hazard;  is  always 
liable  to  be  upset  by  a  contradictory  instance ;  takes  into 
account  only  what  is  known  and  ordinary;  and  leads  to  no 
result 

Kow  what  the  sciences  stand  in  need  of  is  a  form  of  induction 
which  shall  analyse  experience  and  take  it  to  pieces,  and  by  a  ; 
due  process  of  exclusion  and  rejection  lead  to  an  inevitable  j 
conclusion.  And  if  that  ordinary  mode  of  judgment  practised 
by  the  It^cians  was  so  laborious,  and  found  exercise  for  such 
great  wits,  how  much  more  labour  must  we  be  prepared  to 
bestow  upon  this  other,  which  is  extracted  not  merely  out  of 
the  depths  of  the  mind,  but  out  of  the  very  bowels  of  nature. 

Nor  is  this  all.  For  I  also  sink  the  foundations  of  the  sci-, 
ences  deeper  and  firmer;  and  I  bef^n  the  inquiry  nearer  the 
source  than  men  have  done  heretofore;  submitting  to  examt-' 
nation  those  things  which  the  common  logic  takes  on  trust. 
For  first,  the  logictana  borrow  the  principles  of  each  science 
from  the  science  itself;  secondly,  they  hold  in  reverence  the 
first  notions  of  the  mind ;  and  lastly,  they  receive  as  conclusive 
the  immediate  informations  of  the  sense,  when  well  disposed. 
Now  upon  the  first  point,  I  hold  that  true  logic  ought  to  enter 
the  several  provinces  of  science  armed  with  a  higher  authority 
than  belongs  to  the  prlndples  of  those  sciences  themselves,  and 
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ought  to  cal]  those  patfttive  principles  to  account  until  they 
are  fully  established.  Then  with  regard  to  the  first  notions  of 
the  intellect ;  there  is  not  one  of  the  impreeuo&s  taken  by  the 
intellect  when  left  to  go  its  own  way,  but  I  hold  it  for  sus- 
pected, and  no  way  established,  until  it  has  submitted  to  a  new 
trial  and  a  fresh  judgment  has  been  thereupon  pronounced. 
And  lastly,  ike  information  of  the  sense  itself  I  sift  and  ex- 
amine in  many  ways.  For  certain  it  is  that  the  senses  deceive ; 
but  then  at  the  same  time  they  supply  the  means  of  discovering 
their  own  errors ;  only  the  errors  are  here,  the  means  of  dis- 
covery are  to  seek. 

The  sense  taile  in  two  ways.  Sometimes  it  ^ves  no  infor- 
mation, sometimes  it  gives  fiJse  information.  For  first,  there 
are  very  many  things  which  escape  the  sense,  even  when  best 
disposed  and  no  way  obstructed ;  by  reason  either  of  the  sub- 
tlety of  the  whole  body,  or  the  minuteness  of  the  parts,  or" 
distance  of  place,  or  slowness  or  else  swiftness  of  motion,  or 
familiarity  of  the  object,  or  other  causes.  Aud  again  when  the 
sense  does  apprehend  a  thing  its  apprehension  is  not  much  to 
be  relied  upon.  For  the  testimony  and  information  of  the  sense 
has  reference  always  to  man,  not  to  the  universe ;  and  it  is  a 
great  error  to  assert  that  the  sense  ie  the  measure  of  things. 

To  meet  these  difficulties,  I  have  sought  on  all  sides  dili- 
gently and  faithfully  to  provide  helps  for  the  sense — substitutes 
to  supply  its  failure3,rectifications  to  correct  its  errors;  and  this 
I  endeavour  to  accomplish  not  so  much  by  instruments  as  by 
experiments.  For  the  subtlety  of  experiments  is  far  greater 
than  that  of  the  sense  itself,  even  when  asosted  by  exquimte 
instruments ;  such  experiments,  I  mean,  as  are  skiliully  and 
artificially  devised  for  the  express  purpose  of  determining  the 
point  in  question.  To  the  immediate  and  proper  perception  of 
the  sense  therefore  I  do  not  give  much  weight ;  but  I  contrive 
that  the  office  of  the  sense  shall  be  only  to  judge  of  the  experi- 
ment, and  that  the  experiment  itself  shall  judge  of  the  thing. 

rAnd  thus  I  conceive  that  I  perform  the  office  of  a  true  priest 
of  the  sense  (from  which  all  knowledge  in  nature  must  be 

I  sought,  unless  men  mean  to  go  mad)  and  a  not  unskilful  inter- 
preter of  its  oracles ;  and  that  while  others  only  profess  to 
uphold  and  cultivate  the  sense,  I  do  so  in  fact  Such  then  are 
the  provisions  I  make  for  finding  the  genuine  light  of  nature 
and  kindling  and  bringing  it  to  bear.  And  tiiey  would  be  suffi- 
cient of  themselves,  if  the  human  intellect  were  even,  and  like 
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a  fair  sheet  of  paper  with  do  writing  on  it.  Bat  nnoe  the 
minds  of  men  are  strangely  possessed  aod  beset,  so  that  there 
is  no  true  and  even  surface  left  to  reflect  the  genuine  rays  of 
things,  it  is  necessary  to  seek  a  remedy  for  this  also. 

Now  the  idols,  or  pbantoms,  by  which  the  mind  is  occupied  are 
either  adventitious  or  mmite.  The  adventitioiis  come  into  the 
nund  Jrom  without ;  namely,  either  fnnn  the  doctrines  and  sects 
of  philosophers,  or  from  perverse  roles  of  demtmstnition.  But 
the  innate  are  inherent  in  the  very  nature  of  the  intellect, 
which  is  iar  more  prone  to  error  than  the  sense  is.  For  let 
men  please  themselves  as  they  will  in  admiring  and  almost 
adoring  the  human  mind,  this  is  certmn :  that  as  an  uneven 
mirror  distorts  the  rays  of  objects  according  to  its  own  figure 
and  section,  so  the  mind,  when  it  receives  impressions  of  objects 
tbrough  the  sense,  cannot  be  trusted  to  report  them  truly,  but 
in  forming  its  notions  mixes  up  its  own  nature  with  the  nature 
of  things. 

And  as  the  first  two  kinds  of  idols  are  hard  to  eradicate,  so 
idols  of  this  last  kind  caimot  be  eradicated  at  oIL  All  that  can 
be  done  is  to  point  them  out,  so  that  tiltis  iont^ous  action  of  the 
mind  may  be  marked  and  reproved  (else  as  fast  as  old  errors 
are  destroyed  new  ones  will  spring  up  out  of  the  ill  complexion 
of  the  mind  itself,  and  so  we  shall  have  but  a  change  of  errors, 
and  not  a  clearance);  and  to  lay  it  down  once  for  all  as  a  fixed 
and  established  maxim,  that  the  intellect  is  not  qualified  to 
judge  except  by  means  of  induction,  and  indnction  in  its  legi- 
timate form.  This  doctrine  then  of  the  expui^tion  of  the 
intellect  to  qualify  it  for  dealing  with  truth,  is  comprised  in 
three  refutations :  the  reiiitation  of  the  Fhiloeopbies ;  the  refii- 
tation  of  the  Demonstrations ;  and  the  refutation  of  the  Natural 
Human  Reason.  The  explanation  of  which  things,  and  of  llie 
true  relation  between  the  nature  of  things  and  the  nature  of 
the  mind,  is  as  the  strewing  and  decoration  of  the  bridal 
chamber  of  the  Mind  and  the  Universe,  the  Divine  Goodness 
assisting ;  out  of  which  marriage  let  us  hojM  (and  be  this  the 
prayer  of  the  bridal  song)  there  may  spring  helps  to  man,  and 
a  line  and  race  of  inventions  that  may  in  some  degree  subdue  i 
and  overcome  the  neoeerities  and  miseries  of  humanity.  This  ; 
is  the  second  part  of  the  work. 

Bat  I  design  not  only  to  indicate  and  mark  out  the  ways, 
bat  also  to  enter  them.     And  therefore  the  third  part  of  the 
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workemtiraceB  the  Phenomena  of  the  Universe ;  tltat  ia  to  ea.j, 
experience  of  every  kind,  and  such  a  natural  hietory  aa  may 
eerve  for  a  foundation  to  build  philosophy  upon.  For  a  good 
method  of  demonstration  or  form  of  interpreting  nature  may 
keep  the  mind  from  going  astray  or  stumbling,  but  it  is  not 
any  excellence  of  method  that  can  supply  it  with  the  material 
of  knowledge.  Those  however  who  aspire  not  to  guess  and 
divine,  but  to  discover  and  know ;  who  propose  not  to  devise 
mimic  and  fabulous  worlds  of  their  own,  but  to  examine  and 
dissect  the  nature  of  this  very  world  itself;  must  go  to  facta 
themselves  for  everything.  Nor  can  the  place  of  this  labour 
and  search  and  worldwide  perambulation  be  supplied  by  any 
genius  or  meditation  or  aigumentation ;  no,  not  if  all  men's 
wits  could  meet  in  one.  This  therefore  '^e  must  have,  or  the 
business  must  be  for  ever  abandoned.  But  up  to  this  day  such 
has  been  the  condition  of  men  in  this  matter,  that  it  is  no 
wonder  if  nature  will  not  give  herself  into  their  hands. 

For  first,  the  information  of  the  sense  itself,  sometimes  filing, 
sometimes  false;  observation,  careless,  irregular,  and  led  by 
chance ;  tradition,  vain  and  fed  on  rumour ;  practice,  slavishly 
bent  upon  its  work ;  experiment,  blind,  stupid,  vague,  and  pre- 
maturely broken  off;  Instty,  natural  history  trivial  and  poor; 
— all  these  have  contributed  to  supply  the  understanding  with 
very  bad  materials  for  philosophy  and  the  sciences. 

Then  an  attempt  is  made  to  mend  the  matter  by  a  prepos- 
teroos  subtlety  and  winnowing  of  argument.  But  this  comes 
too  late,  the  case  being  already  past  remedy ;  and  is  far  from 
setting  the  business  right  or  sifting  away  the  errors.  The  only 
hope  therefore  of  any  greater  increase  or  progress  lies  in  a 
reconstruction  of  the  sciences. 

Of  this  reconstruction  the  foundation  must  be  laid  in 
natural  history,  and  that  of  a  new  kind  and  gathered  on  a 
new  principle.  For  it  is  in  vain  that  you  polish  the  mirror  if 
there  are  no  images  to  be  reflected ;  and  it  is  as  necessary  that 
the  intellect  should  be  supplied  with  fit  matter  to  work  upon, 
as  with  saf^uards  to  guide  its  working.  But  my  history 
differs  from  that  in  use  (as  my  It^io  does)  in  many  things, — 
in  end  and  office,  in  mass  and  compo^tion,  in  subtlety,  in  . 
selection  also  and  setting  forth,  with  a  view  to  the  operations 
which  are  to  follow. 

-For  first,  the  object  of  the  natural  history  which  I  propose 
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is  not  BO  mnch  to  delight  with  variety  of  matter  or  to  help 
with  present  nee  of  experiments,  aa  to  give  light  to  the  dis- 
coTery  of  cauaea  and  supply  a  suckling  philosophy  with  its  first 
food.  For  though  it  be  true  that  I  am  principally  in  pursnit 
of  works  and  the  active  department  of  the  sciences,  yet  I  wait  ■ 
for  harreat-time,  nnd  do  not  attempt  to  mow  the  moss  or  to 
reap  the  green  com.  For  I  well  know  that  axioms  onco  i 
rightly  discovered  will  carry  whole  troops  of  works  along  with 
them,  and  produce  them,  not  here  and  there  one,  hut  in  clusters. 
And  that  unseasonable  and  puerile  hurry  to  snatch  by  way  of 
earnest  at  the  first  works  which  come  within  reach,  I  utterly 
condemn  and  reject,  as  an  Atalanta'e  apple  that  hinders  the  ' 
race.     Such  then  is  the  office  of  this  natural  history  of  mine. 

Kext,  with  regard  to  the  mass  and  composition  of  it ;  I 
mean  it  to  be  a  history  not  only  of  nature  free  and  at  laj^e 
(when  she  is  left  to  her  own  course  and  does  her  work  her 
own  way), — such  as  that  of  the  heavenly  bodies,  meteors,  earth 
and  sea,  minerals,  plants,  animals, — but  much  more  of  nature 
nnder  construnt  and  vexed ;  that  is  to  say,  when  by  art  and 
the  hand  of  man  she  is  forced  out  of  her  natoral  state,  and 
squeezed  and  moulded.  Therefore  I  set  down  at  length  all 
experiments  of  the  mechanical  arts,  of  the  operative  part  of  the 
liberal  arts,  of  the  many  crafts  which  have  not  yet  grown  into 
arts  properly  so  called,  so  fiir  as  I  have  been  able  to  examine 
them  and  as  they  conduce  to  the  end  in  view.  Kay  (to  say 
the  pl^  truth)  I  do  in  fact  (low  and  vulgar  as  men  may  think 
it)  count  more  upon  this  part  both  for  faeipe  and  safeguards 
than  upon  the  other;  seeing  that  the  nature  of  things  betrays 
itself  more  readily  under  the  vexations  of  art  than  in  its  natural 
freedom. 

Nor  do  I  confine  the  history  to  Bodies ;  but  I  have  thought 
it  my  duty  beendes  to  make  a  separate  history  of  such  Virtues 
as  may  be  considered  cardinal  in  nature.  I  mean  those  original 
pasuons  or  desires  of  matter  which  constitute  the  primary 
elements  of  nature ;  such  as  Dense  and  Rare,  Hot  and  Cold, 
Solid  and  Fluid,  Heavy  and  Light,  and  several  others. 

Then  agun,  to  speak  of  subtlety :  I  seek  out  and  get  together 
a  kind  of  experiments  mnch  subtler  and  simpler  than  those 
which  occur  accidentally.  For  I  drag  into  light  many  things 
which  no  one  who  was  not  proceeding  by  a  regular  and 
certain  way  to  the  discovery  of  causes  would  have  thought 


izecy  Google 


80  PLAK  OF  THE  WORK. 

of  inquiring  after ;  bdiig  indeed  in  tJiemaelTea  of  no  great  use ; 
which  ^owB  that  they  were  not  sought  for  on  their  own  account ; 
but  having  just  the  same  relation  to  things  and  works  which 
the  letters  of  the  alphabet  have  to  speech  and  words  —  which, 
-  though  in  themselves  uselesa,  are  the  elements  of  which  all 
discourse  is  made  np. 

Further,  in  the  selection  of  the  relations  and  experiments  I 
conceive  I  have  been  a  more  cautious  purveyor  than  those  who 
have  hitherto  dealt  with  natural  history.  For  I  admit  nothing 
but  on  the  hatii  of  eyes,  or  at  least  of  careful  and  severe 
examination ;  so  that  nothing  is  ez^^rated  for  wonder's  sake, 
bat  what  I  state  is  sound  and  without  mixture  of  fables  or 
vanity.  All  received  or  current  fidsehoods  also  (which  by 
strange  negligence  have  been  allowed  for  many  E^es  to  prev^ 
and  become  established)  I  proscribe  and  brand  by  name; 
that  the  sinences  may  be  no  more  troubled  with  them.  For 
it  has  been  well  observed  that  the  fables  and  supersti- 
tions and  follies  which  nurses  instil  into  children  do  serious 
injury  to  their  minds ;  and  the  same  consideration  makes  me 
anxious,  having  the  management  of  the  childhood  as  it  were  of 
philosophy  in  its  course  of  natural  history,  not  to  let  it  accus- 
tom itself  in  the  beginning  to  any  vanity.  Moreover,  when- 
ever I  come  to  a  new  experiment  of  any  subtlety  (though  it 
be  in  my  own  opinion  certun  and  approved),  I  nevertheless 
subjoin  a  clear  account  of  the  manner  in  which  I  made  it ;  that 
men  knowing  exactly  how  each  point  was  made  out,  may  see 
whether  ibtxe  be  any  error  connected  with  it,  and  may  arouse 
themselves  to  devise  proofs  more  trustworthy  and  exquisite,  if 
such  can  be  found ;  and  finally,  I  interpose  everywhere  admoni- 
tions and  scruples  and  cautions,  with  a  religious  care  to  eject, 
repress,  and  as  it  were  exorcise  every  kind  of  phantasm. 

Lastly,  knowing  how  much  the  sight  of  man's  mind  is  dis- 
tracted by  experience  and  history,  and  how  hard  it  is  at  the 
first  (especially  for  minds  either  tender  or  preoccupied)  to 
become  familiar  with  nature,  I  not  unfrequently  subjoin  obser- 
vations of  my  own,  being  as  the  first  offers,  inclinations,  and  as 
it  were  glances  of  history  towards  philosophy  ;  both  by  way  of 
an  assurance  to  men  that  they  will  not  be  kept  for  ever  tossing 
on  the  waves  of  experience,  and  also  that  when  the  lime 
comes  for  the  intellect  to  begin  it«  work,  it  may  find  everything 
the  more  ready.     By  such  a  natnral  history  then  as  I  have 
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dcBcribed,  I  conceiTe  that  a  safe  and  conTenient  approach  may 
be  made  to  nature,  aod  matter  eopplied  of  good  quality  and 
well  prepared  for  the  understanding  to  work  upon. 

And  now  that  we  have  eurrounded  the  intellect  with  Mthful 
helps  and  guards,  and  got  together  with  most  carefttl  selection 
a  regular  army  of  divine  works,  it  may  seem  that  we  have  do 
more  to  do  but  to  proceed  to  philosophy  itself.  And  yet  in  a 
matter  so  difficult  and  doubtful  there  are  still  some  things  which 
it  seems  necessary  to  premise,  partly  for  couTenience  of  explana- 
tion, partly  for  present  use. 

Of  these  tlie  first  is  to  set  forth  examples  of  inquiry  and 
inyention  according  to  my  method,  exhibited  by  anticipatioa  in 
some  particular  subjects ;  choosing  such  subjects  as  are  at  once 
the  most  noble  in  themselves  among  those  under  inquiry,  and 
most  different  one  &om  another ;  that  there  may  be  an  example 
in  every  kind.  I  do  not  speak  of  those  examples  which  are 
joined  to  the  several  precepts  and  rules  by  way  of  illustration 
(for  of  these  I  have  given  plenty  in  the  second  part  of  the  work); 
but  I  mean  actual  types  and  models,  by  which  the  entire  process 
of  the  mind  and  the  whole  fabric  and  order  of  invention  from  the 
beginning  to  the  end,  in  certain  subjects,  and  those  Tarioos  and 
remarkable,  should  be  set  as  it  were  before  the  eyes.  For  I  re- 
member that  in  the  mathematics  it  is  easy  to  follow  the  demon- 
stration when  yon  have  a  machine  beside  yon ;  whereas  without 
that  help  all  appears  involved  and  more  subtle  than  it  really  is. 
To  examples  of  this  kind,  —  being  in  fact  nothing  more  than 
an  application  of  the  second  part  in  det^  and  at  large,  —  the 
fourth  part  of  the  work  is  devoted. 

The  fifth  part  is  for  temporary  use  only,  pending  the  com- 
pletion of  the  rest;  like  interest  payable  from  time  to  time 
until  the  principal  be  forthcoming.  For  I  do  not  make  so 
blindly  for  the  end  of  my  journey,  as  to  neglect  anything  useful 
that  may  turn  up  by  the  way.  And  therefore  I  include  in 
this  fifth  part  such  things  as  I  have  myself  discovered,  proved, 
or  added, —  not  however  according  to  the  true  rules  and 
methods  of  interpretation,  but  by  the  ordinary  use  of  the  un- 
derstanding in  inquiring  and  discovenng.  For  besides  that  I 
hope  my  speculations  may  in  virtue  of  my  contioual  conversancy 
with  nature  have  a  value  beyond  the  pretensions  of  my  wit, 
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they  will  serve  in  the  meantime  for  vayelde  inns,  in  which  the 
mind  may  reat  and  ze&eeh  itaelf  on  ite  journey  to  more  certain 
conclueions.  Kevertheleas  I  wish  it  to  be  understood  in  the 
meantime  that  they  are  conclusions  by  which  (as  not  being 
discovered  and  proved  by  the  true  form  of  interpretation)  I  do 
not  at  all  mean  to  bind  myself.  Nor  need  any  one  be  alarmed  at 
i  euch  suspension  of  judgment,  in  one  who  muntains  not  simply 
that  nothing  can  be  koown,  1)ut  only  that  nothing  can  be  known 
except  in  a  certain  course  and  way ;  and  yet  establishes  pro- 
visionally certain  degrees  of  assurance,  for  use  and  relief  until 
the  mind  shall  arrive  at  a  knowledge  of  causes  in  which  it  can 
rest.  For  even  those  Bchoole  of  philosophy  which  held  the 
absolute  impossibility  of  knowing  anything  were  not  inferior  to 
those  which  took  upon  them  to  prooonnce.  But  then  they  did 
not  provide  helps  for  the  sense  and  understanding,  as  I  have 
done,  but  simply  took  away  all  thdr  authority :  which  is  quite 
a  different  thing — almost  the  reverse. 

The  ^th  pait  of  my  work  (to  which  the  rest  is  subservient 
and  ministrant)  discloses  and  sets  forth  that  philosophy  which 
by  the  legitimate,  chaste,  and  severe  course  of  inquiry  which  I 
have  explained  and  provided  is  at  length  developed  and  esta- 
blished. The  completion  however  of  this  last  part  is  a  thing 
both  above  my  strength  and  beyond  my  hopes.  I  have  made  a 
beginning  of  the  work — a  beginning,  as  I  hope,  not  unimpor- 
tant:— the  fortune  of  the  human  race  will  give  the  issue;  — 
such  an  issue,  it  may  be,  as  in  the  present  condition  of  things  and 
men's  minds  cannot  easily  be  conceived  or  imagined.  For  the 
matter  in  hand  is  no  mere  felicity  of  speculation,  but  the  real  busi- 
ness and  fortunes  of  the  human  race,  and  all  power  of  opera- 
tion. For  man  is  but  the  servant  and  interpreter  of  nature : 
what  he  does  and  what  he  knows  is  only  what  he  has  observed 
of  nature's  order  in  fact  or  in  thought ;  beyond  this  he  knows 
nothing  and  can  do  nothing.  For  the  chun  of  causes  cannot 
by  any  force  be  loosed  or  broken,  nor  can  nature  be  commanded 
,  except  by  being  obeyed.  And  so  those  twin  objects,  human 
Knowledge  and  human  Power,  do  really  meet  in  one ;  and  it  is 
from  ignorance  of  causes  that  operation  fails. 

And  f^  depends  on  keeping  the  eye  steadily  fixed  upon  the 
facts  of  nature  and  so  receiving  their  images  simply  as  they  are. 
For  God  forbid  that  we  should  give  out  a  dream  of  our  own 
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imaginatioa  for  a  pattern  of  the  world ;  rather  ma^  he  gra-  ' 
ciously  grant  to  ua  to  write  an  apocalypse  or  true  vision  of  the  ' 
footsteps  of  the  Creator  imprinted  on  his  creatures. 

Therefore  do  thou,  O  Father,  who  gavest  the  viable  light  as 
the  first  fruite  of  creation,  and  didst  breathe  intQ.thfi  iace  of 
man  the  intellectual  light  aa  the  crown  and  cQQaummadon 
thereof,  guard  and  protect  this  work,  which  coming  from  thy 
goodness  retumeth  to  thy  glory.  Thou  when  thou  turaedet  to 
look  upon  the  works  which  thy  hands  had  made,  sawest  that 
all  was  very  good,  and  didst  rest  from  thy  labours.  But  man, 
when  he  turned  to  look  upon  the  work  which  his  hands  had 
made,  saw  that  all  was  vanity  and  vexation  of  spirit,  and  could  ; 
find  no  rest  therein.  Wherefore  if  we  labour  in  thy  works 
with  the  sweat  of  our  brows  thou  wilt  make  us  partakers  of 
thy  vision  and  thy  sabbath.  Humbly  we  pray  that  this  mind 
may  be  stead&st  in  os,  and  that  through  these  our  hands, 'and 
the  hands  of  others  to  whom  thou  shalt  give  the  same  spirit, 
thou  wilt  vouchsafe  to  endow  the  human  &mily  with  new 
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PREFACE. 


Those  who  have  iaken  upon  them  to  lay  down  the  law  of 
nature  as  a  tluDg  already  searched  out  and  nnderetood,  whether 
they  have  spoken  in  simple  asmrance  or  professional  affectation, 
have  therein  done  philosophy  and  the  sciences  great  injury. 
For  as  they  hare  been  successful  in  inducing  belief,  so  they 
have  been  effectire  in  quenching  and  8top[nDg  inquiry;  and 
have  done  more  harm  by  spoiling  and  putting  an  end  to  other 
men's  efforts  than  good  by  their  own.  Those  on  the  other  hand 
who  have  taken  a  contrary  course,  and  asserted  that  absolutely 
nothing  can  be  known,  —  whether  it  were  from  hatred  of  the 
ancient  sophists,  or  from  uncertainty  and  fluctuation  of  mind, 
or  even  from  a  kind  of  fulness  of  learning,  that  they  fell  upon 
this  opinion, — have  certainly  advanced  reasons  for  it  that  are 
not  to  be  despised ;  but  yet  they  have  neither  started  from  triie 
principles  nor  rested  In  the  just  conclunon,  zeal  and  affectation 
having  carried  them  much  too  far.  The  more  andent  of  the 
Greeks  (whose  writings  are  lost)  took  up  with  better  judg- 
ment a  position  between  these  two  extremes, —  between  the 
presumption  of  pronouncing  on  everything,  and  the  despMi  of 
comprehen£ng  anything;  and  though  frequently  and  bitterly 
oomplaining  of  the  difficulty  of  inquiry  and  the  obsounty  of 
things,  and  like  impatient  horses  champing  the  bit,  they  did  not 
the  less  follow  up  their  object  and  engage  with  Ifature;  think- 
ing (it  seems)  tiiat  this  very  question,  —  viz.  whether  or  no 
anything  can  he  known,  —  was  to  he  settled  not  by  arguing, 
but  by  trying.  And  yet  they  too,  trusting  entirely  to  the  force 
of  their  understanding,  applied  no  rule,  but  made  everything 
tnm  «pon  hard  thinking  and  perpetual  working  and.exercise  of 
the  mind. 
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N'ow  my  metliod,  tliough  hard  to  practiee,  is  easy  to  explun ; 
and  it  is  this.  I  propose  to  establish  progreBsive  stages  of 
certuDty.  The  evidence  of  the  sense,  helped  and  guarded  bj 
a  certain  process  of  correctioii,  I  retun.  But  the'  mental 
operation  which  foUows  the  act  of  sense  I  for  the  most  port 
reject ;  and  instead  of  it  I  open  and  lay  ont  a  new  and  certain 
path  for  the  mind  to  proceed  in,  starting  directly  from  the 
simple  sensnotis  perception.  The  oeces^ty  of  this  was  felt  no 
doubt  by  those  who  attribnted  so  much  importance  to  Logic ; 
showing  thereby  that  they  were  in  search  of  helps  for  the 
'  understanding,  and  had  no  confidence  in  the  native  and  sponta- 
'  neous  process  of  the  mind.  But  thb  remedy  comes  too  late  to 
do  any  good,  when  the  mind  is  idready,  through  the  daily  inter- 
course and  conversation  of  life,  occapied  with  unsound  doctaines 
and  beset  on  all  sides  by  vain  imaginationa.  And  therefore 
that  art  of  L<^o,  coming  (as  I  said)  too  late  to  the  rescue,  and 
no  way  able  to  set  matters  right  agun,  has  had  the  effect  of 
fixing  errors  rather  than  disolodng  truth.  There  remuns  but 
one  course  for  the  recovery  of  a  sound  and  healthy  condition,—- 
namely,  that  the  entire  work  of  the  understanding  be  com- 
menced afresh,  and  the  mind  itself  be  irom  the  very  outset  not 
left  to  take  its  own  course,  bat  guided  at  every  step ;  and  the 
j  business  be  done  aB_if  by  machinery.  Cert^nly  if  in  things 
mechanical  men  had  set  to  work  with  their  naked  hands,  with- 
out help  or  force  of  instruments,  just  as  in  things  intellectual 
they  have  set  to  work  wilb  little  else  th^  the  naked  forces  of 
tlie  onderatanding,  very  small  wonld  the  matters  have  been 
which,  even  with  their  best  efforts  applied  in  conjunction^  they 
could  have  attempted  or  accompliBfaed.  Now  (to  pause  awhile 
upon  this  example  and  look  in  it  as  in  a  glass)  let  us  suppose 
that  some  vast  obelisk  were  (for  the  decoration  of  a  triumph 
or  some  such  magnificence)  to  be  removed  from  its  place,  and 
that  men  should  set  to  work  upon  it  with  th^  naked  hands ; 
would  not  any  sober  spectator  think  them  owd  ?  And  if  they 
should  then  send  for  more  people,  thinking  that  in  that  way 
they  might  manage  it,  would  he  not  think  them  all  the  madder  ? 
And  if  they  then  proceeded  to  make  a  selection,  patting  away 
tlie  weaker  hands,  and  using  only  the  strong  and  vigorous, 
would  he  not  think  them  madder  than  ever  ?  And  if  lastly, 
not  content  with  this,  they  resolved  to  call  in  aid  the  art  of 
athletics,  and  retjaired  all  their  men  to  come  with  bands,  arms. 
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and  nnewB  well  Aooiated  and  medicated  according  to  the  rules 
of  art,  would  he  not  cry  out  that  they  were  only  f  Ipng  puna 
to  show  a  kind  of  method  and  discretioa  in  their  madness  ? 
Yet  just  BO  it  ia  tL&t  men  proceed  in  matters  intellectual}  — 
with  JDst  die  same  kind  of  mad  effort  and  useless  combination 
of  forces, —  when  they  hope  great  things  either  from  the  num- 
ber and  co-(^ration  or  from  the  excellency  and  aouteness 
of  individual  wit«;  yea,  and  when  tiiey  endeaTOur  by  Logio 
(whidi  may  be  considered  as  a  kind  of  athletic  art)  to 
strengthen  the'^^ews  of  the  understanding;  and  yet  with 
all  this  study  ^d  endeaTonr  it  is  apparent  to  any  true  judg- 
ment that  they  are  hat  applying  the  naked  intellect  all  the 
tune ;  whereas  in  every  great  work  to  be  done  by  the  hand  of 
man  it  is  manifestly  impossible,  without  instruments  and  ma- 
chinery, either  for  the  strength  of  each  to  be  exerted  or  the 
atrengtli  of  all  to  he  united. 

Upon  these  premises  two  things  occur  to  me  of  which,  that 
they  may  not  be  overlooked,  I  would  have  men  reminded. 
First  it  falls  out  fortunately  as  I  think  for  the  allaying  of 
contradictions  and  heart-burnings,  that  the  honour  and  reve- 
rence due  to  the  ancients  remains  untouched  and  undiminished; 
while  I  may  carry  out  my  designs  and  at  the  same  time  reap 
the  fruit  of  my  modesty.  For  if  I  should  profess  that  I, 
going  the  same  road  as  the  ancients,  have  something  better 
to  produce,  there  must  needs  have  been  some  comparison  or 
rivalry  between  us  (not  to  be  avoided  by  any  art  of  words)  in 
respect  of  excellency  or  ability  of  wit;  and  though  in  this 
there  would  be  nothing  unlawful  or  new  (for  if  there  be  any- 
thing misapprehended  by  them,  or  Bilsely  laid  down,  why  may 
not  I,  nmng  a  liberty  common  to  all,  take  exception  to  it  7) 
yet  the  contest,  however  just  and  allowable,  would  have  been 
an  unequal  one  perhaps,  in  respect  of  the  measure  of  my  own 
powers.  As  it  is  however, — my  object  being  to  open  a  new 
way  for  the  nnderatanding,  a  way  by  them  untried  and  on- 
known, — the  cose  ts  altered ;  party  zeal  and  emulation  are  at 
an  end ;  and  I  appear  merely  as  a  guide  to  point  out  the  road ; 
an  <^ce  of  mnall  authority,  and  depending  more  upon  a  kind 
of  luck  than  upon  any  ability  or  excellency.  And  thus  much 
relates  to  the  persons  only.  The  other  point  of  which  I 
wonld  have  men  reminded  relates  to  the  matter  itself. 

Be  it  remembered   then   that  I  am  &r  from  wishing  to 
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iDterfere  with  the  philosophy  which  now  flourisheej  or  with  any 
other  phtloBophy  more  correct  uid  complete  than  this  which 
haa  been  or  may  heresftar  be  propounded.'  For  I  do  not 
otiject  to  the  use  of  this  received  philoeophy,  or  others  like  it, 
for  Bopplying  matter  for  diaputatitms  or  omamentB  for  dtacoaree, 
— for  die  professor's  lecture  and  fbr  the  bouness  of  Hfe.  Nay 
more,  I  declare  openly  that  for  these  uses  the  philosophy 
which  I  bring  forward  will  not  be  much  available,  tt  does 
not  lie  in  the  way.  It  cannot  be  caaght  up  in  passage.  It  does 
not  flatter  the  understanding  by  cMiformity  with  preooaceived 
notiona  Kor  will  it  come  down  to  tbe  apprehension  of  the 
Tolgar  except  by  its  utility  and  effects. 

Let  there  be  therefore  (and  may  it  be  for  the  ben^t  of 
both)  two  streams  and  two  dispensations  of  knowledge ;  and  in 
Hke  manner  two  tribes  or  kindreds  of  students  in  philosophy — 
tribee  not  hoetile  or  alien  to  each  other,  but  bound  together 
'  by  mutual  services ;  —  let  there  in  short  be  one  metfwd  for  the 
cultivation,  another  for  the  invention,  of  knowledge. 

And  for  those  who  prefer  the  former,  either  from  hurry  or 
from  considerations  of  business  or  for  want  of  mental  power 
to  take  in  and  embrace  the  other  (which  must  needs  be  most 
men's  case),  I  wish  that  they  may  succeed  to  their  desire  in 
what  they  are  about,  and  obtain  what  they  are  pursuing.  But 
if  any  man  there  be  who,  not  content  to  rest  in  and  use  the 
knowledge  which  has  already  been  discovered,  aspires  to  pene- 
trate farther ;  to  overc<Nne,  not  an  adversary  in  a^^ument,  but 
nature  in  action ;  to  seek,  not  pretty  and  probable  conjec- 
tures, but  certain  and  demonstrable  knowledge ;  — I  invite  all 
ench  to  join  themsdves,  as  true  sons  c^  knowledge,  with  me, 
that  passing  by  the  outer  courts  of  nature,  which  numbers 
have  trodden,  we  may  find  a  way  at  length  into  her  inner 
chambers.  And  to  make  my  meaning  clearer  and  to  &- 
miliariee  the  thing  by  giving  it  a  name,  I  have  chosen  to  call 
one  of  these  methods  or  ways  Aniieipatum  ^  the  Mind,  the 
other  InterprttatioH  of  Nature. 

Moreover  I  have  one  request  to  make.  I  have  on  my  own 
part  made  it  my  care  and  study  that  the  things  which  I  riutll 
propound  should  not  only  be  true,  bat  should  also  be  presented 
to  men's  minds,  how  strangely  soever  preoccupied  and  ob- 
structed, in  a  manner  not  harsh  or  unpleaeant.  It  is  but  rea- 
sonable however  (especially  in  so  great  a  restoration  of  learning 
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and  knowledge)  tlut  I  should  claim  of  men  one  i»TOur  io 
TetDm ;  whicli  is  thia ;  If  any  one  would  form  an  opinion  or 
judgment  either  out  of  hia  own  observation,  or  out  of  the 
crowd  of  authorities,  or  out  of  the  forms  of  demonstration 
(which  have  now  acquired  a  sanction  like  that  of  judicial 
laws),  concerning  these  speculations  of  mine,  let  him  not 
hope  that  he  can  do  it  in  passage  or  by  the  by ;  but  let  him 
examine  &e  thing  thoroughly ;  let  him  make  some  little  trinl 
for  himself  of  the  way  which  I  describe  and  lay  out ;  let  him 
&niliarise  his  thoughts  with  that  subtlety  of  nature  to  which 
experience  bears  witness ;  let  him  correct  by  seaaoiiable 
patience  and  due  delay  the  depraved  and  deep-rooted  habits 
of  his  mind ;  and  when  all  this  is  done  and  he  boa  begun  to 
be  his  own  master,  let  him  (if  he  will)  use  hifl  own  judgment 
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THE  INTERPRETATION   OF   NATURE 


THE  KINGDOM  OF  MAN. 


Mah,  b«ag  tlie  servutt  and  iBterpreter  of  Nature,  can  do  and 
understand  so  mnch  and  bo  much  oi^y  as  he  has  observed  in 
fact  or  in  thought  of  Uie  coarse  of  nature :  beyond  this  he 
aether  knows  anything  nor  can  do  anything. 

II. 
Neither  the  naked  hand  nor  the  understanding  left  to  itself 
can  effect  much.  It  is  by  instruments  and  helps  that  the  work 
is  done,  which  are  as  much  wanted  for  the  understanding  as 
for  the  hand.  And  as  the  iastrumeote  of  the  hand  either  give 
motion  or  guide  it,  so  the  instruments  of  the  mind  supply 
Mther  mi^estionB  for  the  understanding  or  cautions. 

UI.  _ ,,:    l,^    /r„-,  . 

Human  knowledge  and  human  power  meet  in  onie ;  for  where 
the  cause  is  not  known  the  effect  cannot  be  produced.  Nature 
to  be  commanded  must  be  obeyed;  and  that  which  in  con- 
templation ia  as  the  cause  is  in  operation  as  the  rule. 

IV. 

Towards  the  effecting  of  works,  all  that  man  can  do  is  to 
put  together  or  put  asunder  natural  bodies.  The  rest  is  done 
by  nature  working  witiun. 

V. 
The  study  of  nature  with  a  view  to  works  is  engaged  in  by 

Digitizecy  Google 


48  TRANSLATION  OF  THE 

'  ihs  mechftnio,  the  mnthematidan,  the  physician,  the  alchemist, 
and  the  magii^an ;  bat  by  all  (as  things  now  are)  with  slight 
endearour  and  scanty  auccess. 

VI. 

It  would  be  an  imsoiind  fancy  and  self-contradictory  to  ex- 
pect that  things  which  have  never  yet  been  done  can  be  done 
except  by  means  which  have  never  yet  been  tried. 

VII. 

The  productions  of  the  mind  and  hand  seem  very  nnmeroas 

in  books  and  manuiactures.     But  oil  this  variety  lies  in  an 

exquisite  subtlety  and  derivations  from  a  few  things  already 

known ;  not  in  the  number  of  axioms. 

vin. 

Moreover  the  works  already  known  are  due  to  chance  and 
experiment  rather  than  to  sciences;  for  the  sciences  we  now 
poflsess  are  merely  sjrstems  for  the  nice  ordering  and  setting 
forth  of  things  already  invented ;  not  methods  of  invention  or 
directions  for  new  works. 

IX. 

The  cause  and  root  of  nearly  all  evils  in  the  sciences  is  this 
'  —  that  while  we  falsely  admire  and  extol  the  powers  of  the 
j  human  mind  we  neglect  to  seek  for  its  true  helps, 

X. 

The  subtlety  of  nature  is  greater  many  times  over  than  the 
subtlety  of  the  senses  and  undersl^nding ;  so  that  all  tlioae 
specious  meditations,  speculations,  and  glosses  in  which  men 
indulge  are  quite  from  the  purpose',  only  there  is  no  one 
by  to  observe  it. 

XI. 

As  the  wnences  which  we  now  have  do  not  help  as  in  finding 
out  new  works,  so  neither  does  the  logic  which  we  now  have 
help  us  in  finding  out  new  sciences. 

XII. 

The  logic  now  in  use  serves  rather  to  fix  and  give  stability 
to  the  errors  which  have  their  foundation  in  commonly  received 

■  LitenUr,  "an  ■  thlnginune."  Tbe  mewing  apptftn  to  be,  tbat  tbctc  ipeculi- 
tloTH,  belnfi  fbunded  apoD  such  an  iDadequatc  conccpUon  of  tbe  cur,  miut  necaurilr 
be  10  wMe  of  the  tnith  (hat  they  would  tetm  like  mere  nudnen  If  we  could  only 
compare  them  with  It :  like  the  thaal  >  nun  blindfolded  to  byitaoden  laaklng  on. — 
J.S. 
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notioDB  than  to  help  the  search  after  tnith.     So  it  does  more 
harm  than  good. 

.  XIII. 

The  Byllc^am  is  not  applied  to  the  first  prindples  of  sciences, 
and  10  applied  in  vain  to  intennediate  axioms ;  being  no  match 
for  the  subtlety  of  nature.  It  commands  assent  therefore  to 
the  propoffltioD,  hat  does  not  take  hold  of  the  thing. 

xrv. 
The  ^llt^sm  consists  of  propositions,  propositions  connst 
of  words,  words  are  STmboIs  of  notions.  Therefore  if  the 
notions  themselves  (which  is  the  root  of  the  matter)  are  con- 
fused and  over-hastily  abstracted  from  the  facta,  there  can  be 
no  £nnneas  in  the  superstmcture.  Our  only  hope  therefore 
lies  in  a  true  induction. 

XT. 

There  is  no  soondneas  in  onr  notions  whether  logical  or 
physicaL  Substance,  Quality,  Action,  Passion,  Essence  itself, 
are  not  sound  notions :  ma(^  less  are  Heavy,  Light,  Dense, 
Bare,  Moist,  Dry,  Generation,  Corruption,  Attraction,  Repul- 
sion, Element,  Matter,  Form,  and  the  like ;  but  all  are  fantas- 
tical and  ill  defined. 

xvr. 

Out  notions  of  less  general  species,  as  Man,  Dog,  Dove,  and 
of  &e  immediate  perceptions  of  the  sense,  as  Hot,  Cold,  Black, 
White,  do  not  materially  mislead  us;  yet  even  these  are  some- 
times confused  by  the  fiux  and  alteration  of  matter  and  the 
mixing  of  one  thing  with  another.  All  the  others  which  men 
have  hitherto  adopted  are  but  wanderings,  not  being  abstracted 
and  formed  from  things  by  proper  methods. 

XTII.  "'^ 

Nor  is  there  less  of  wilfulness  and  wandering  in  the  construc- 
tion of  axioms  than  in  the  formations  of  notions ;  not  excepting 
even  those  very  principles  which  are  obtained  by  common  m- 
duction ;  bat  much  more  in  the  axioms  and  lower  propositions 
educed  by  the  syllogism. 

XTIII. 
The  discoveries  which  have  hitherto  been  made  in  the  sciences 
are  such  as  lie  close  to  vulgar  notions,  scarcely  beneafh  the 
TOL.  IV.  B 
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surfitce.  In  order  to  penetrate  into  the  inner  imd  further 
recesaeB  of  nature,  it  is  necesaar;  that  both  notioae  and  axioms 
be  derived  from  things  by  a  more  sure  and  guarded  way  ;  and 
that  a  method  of  intellectual  operation  be  introdosed  altogether 
better  and  more  certun. 


There  are  and  can  be  only  tvo  ways  of  searching  into  and 
discovering  truth.  The  one  flies  from  the  senses  and  particnlars 
to  the  most  general  axioms,  and  from  these  principles,  the  truth 
of  which  it  takes  for  settled  and  immoveable,  proceeda  to  judg- 
ment and  to  the  discovery  of  middle  ttsioma.  And  this  way  is 
now  in  fashion.  The  other  derives  axioms  from  the  senses  and 
particulars,  riung  by  a  gradual  and  unbroken  ascent,  so  that  it 
arrives  at  the  most  general  axioms  last  of  all.  This  is  the 
true  way,  but  as  yet  untried. 

XX. 

The  understanding  left  to  itself  takes  the  sune  course 
(namely,  the  former)  which  it  takes  in  accordance  with  logical 
order.  For  the  mind  longs  to  spring  up  to  positions  of  higher 
generality,  that  it  may  find  rest  there ;  and  so  after  a  little 
while  wearies  of  experiment.  But  this  evil  is  increased  by 
logic,  because  of  the  order  and  solemnity  of  its  disputations. 


The  understanding  left  to  itself,  in  s  sober,  patient,  and  grave 
mind,  espe<»ally  if  it  be  not  hindered  by  received  doctrines, 
tries  a  little  that  other  way,  which  is  the  right  one,  but  with 
little  pr<^;res6 ;  since  the  understanding,  unless  directed  and 
aausted,  is  a  thing  nneqoal,  and  quite  unfit  to  contend  with  the 
obscurity  of  things. 


Both  ways  set  out  from  the  senses  and  particulars,  and  rest 
in  the  highest  generalities ;  but  the  difference  between  them 
is  infinite.  For  the  one  just  glances  at  experiment  and  parti- 
culars in  pasaiiig,  the  other  dwells  duly  and  orderly  amimg  them. 
The  one,  ^ain,  begins  at  once  by  establishing  certiun  abstract 
and  useless  generalities,  the  other  rises  by  gradual  steps  to  that 
which  is  prior  and  better  known  in  the  order  of  natore. 
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XXIII. 

Tbere  is  a  great  difference  between  the  Idols  of  the  bunuui  ^^.^^ 

mind  and  the  Ideas  of  the  divine.     That  is  to  say,  between  i  /t 

certain  empty  dogmas,  and  the  true  signatures  and  marks  set  /  '  ^^ 

upon  the  works  of  creation  as  they  are  found  in  nature.  -^ 

XXIV. 

It  cannot  be  that  axioms  established  by  argumentation  should 
OivaH.  for  the  discovery  of  new  works ;  since  the  subtlety  of 
oature  is  greater  many  limes  over  than  the  subtlety  of  ai^- 1 
ment  Bat  axioms  duly  and  orderly  formed  from  particolarel 
earily  discover  the  way  to  new  particulars,  and  thus  reader 
adences  active. 

XXT. 

The  axlonu  now  in  use,  having  been  suggested  by  a  scanty 
and  manipnlar  experience  and  a  few  particulars  of  most  general 
occurrence,  are  made  for  the  most  part  juat  large  enough  to 
fit  and  take  these  in :  and  therefore  it  is  no  wonder  if  they  do 
not  lead  to  new  particulars.  And  if  some  opposite  instuice, 
not  observed  or  not  known  before,  chance  to  come  in  the 'way, 
the  axiom  is  rescued  and  preserved  by  some  frivolong  oiatino 
tion ;  whereas  &e  truer  course  would  be  to  correct  ihe  axiom 
iteel£ 

IXVI. 

The  oonclnnons  of  human  reason  as  ordinarily  applied  in 
matter  of  natnre,  I  call  for  the  sake  of  distinction  Antidpatioju 
of  Nature  (as  a  thing  rash  or  premature),     lliat  reason  wluch  . 
is  elicited  from  facts  by  a  juat  and  methodical  process,  I  call 
Interpretation  of  Nature. 


XXVII. 


i 


Anticipationa  are  a  ground  snfficienily  firm  for  consent;  for  : 
even  if  men  went  mad  all  after  the  same  fwhinpj  theynufht 
agree  one  wiUi  another  well  enough.   ' 

XXVIII. 
For  the  winning  of  assent,  indeed,  antidpations  are  far  more 
powerful  than  interpretations ;  because  being  collected  from  a 
few  instances,  and  those  for  the  most  part  of  fiuniliar  occur- 
rence, they  straightway  touch  the  nnderetanding  and  fill  the 
imagination ;  whereas  interpretations  on  the  other  haod,  htang 
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gathered  here  and  there  from  very  various  and  widely  dls-  < 
persed  &cte,  cannot  suddenly  strike  the  uiLderBtanding ;  and 
therefore  they  most  needs,  in  respect  of  the  opinions  of  the 
time,  ee^  harBh  and  out  of  tune ;  much  as  the  mysteriea  of 
faith  do. 

xxtx. 
t   In  Btuencea  founded  on  opinions  and  dogmas,  the  use  of  anti- 
icipationa  and  Ic^c  is  good ;  for  in  them  the  object,  is  to  com- 
snand  assent  to  Uie  propositioD,  not  to  master  the  thing. 

;'  XXX. 

,'  Though  all  the  wita  of  all  the  ages  should  meet  together  and 
/  combine  and  transmit  dieir  labours,  yet  will  no  great  progress 
/  ever  he  made  in  science  by  means  of  anticipations;  because 
radical  errors  in  the  first  concoction  of  the  mind  are  not  to 
be  cured  by  the  excellence  of  functions  and  remedies  sub- 
sequent. 

XXXI. 

It  is  idle  to  expect  any  great  advancement  in  science  from 

;   the  superindnung  and  engrafting  of  new  things  upon  old.    We 

must  begin  anew  &om  the  very  foundatioDs,  unless  we  would 

revolve  for  ever  in   a  circle  with   mean   and  contemptible 


XXXII. 

The  honour  of  the  ancient  authors,  and  indeed  of  all,  re> 
mwns  untouched;  since  the  comparison  I  challenge  is  not  of 
wits  or  faculties,  but  of  ways  and  methods ,  and  the  part  I  take 
upon  myself  is  not  that  of  a  judge,  but  of  a  guide. 

XXXIII. 
This  must  be  plainly  avowed:  no  judgment  can  be  rightly 
formed  either  of  my  method  or  of  the  discoveries  to  which  it 
leads,  by  means  of  anticipations  (that  is  to  say,  of  the  reason- 
ing which  is  now  in  use);  since  I  cannot  be  called  on  to  abide 
by  the  sentence  of  a  tribunal  which  is  itself  on  its  trial. 


Even  to  deliver  and  explain  what  I  bring  forward  is  no  easy 
matter ;  for  things  in  themselves  new  will  yet  be  apprehended 
with  reference  to  what  ie  old. 
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xzzv. 
It  WM  said  hy  Borgia  of  iha  expedition  of  Ae  French  into 
Italy,  that  they  came  with  chalk  in  their  hands  to  mark  out 
their  lod^nga,  not  vith  arms  to  force  their  way  in.  I  in  like 
manner  would  have  my  doctrine  enter  quietly  into  the  minde 
that  are  fit  and  capable  of  receiving  it ;  for  couiutatioaB  cannot- 
be  employed,  when  the  difference  ia  upon  first  prindples  and 
Tery  notions  and  even  upon  forms  of  demonstration. 

XXXVI, 

One  method  of  delivery  alone  remains  to  us;  which  is 
simply  this ;  we  must  lead  men  to  the  particulars  themselves, 
and  their  series  and  order ;  while  men  on  their  side  must  force 
themaelTcs  for  awhile  to  lay  their  notions  by  and  be^n  to 
familiarise  themeelves  with  facts. 

XXXTII. 

The  doctrine  of  those  who  have  denied  that  certainty  could  . 
be  attmaed  at  all,  has  some  agreement  with  my  way  of  pro- 
ceeding at  the  first  setting  out ;  but  they  end  in  being  infi- 
nitely separated  and  opposed.  For  the  holders  of  that  doctrine 
assert  simply  that  nothing  can  be  known ;  I  also  assert  that 
not  much  can  be  known  in  nature  by  the  way  which  is  now  in 
use.  But  then  they  go  on  to  destroy  the  authority  of  the 
senses  and  understanding;  whereas  I  proceed  to  devise  and 
supply  helps  for  the  same, 

XXXVIII. 

The  idols  and  false  notions  which  are  now  in  possession  of 
the  human  understanding,  and  have  taken  deep  root  therein. 
Dot  only  so  beset  men's  minds  that  truth  can  hardly  find 
entrance,  but  even  after  entrance  obtained,  they  will  again  in 
the  very  instauration  of  the  sciences  meet  and  trouble  us, 
unless  men  being  forewarned  of  the  danger  fortify  themselves 
OS  far  as  may  be  against  their  assaults. 

XXXIX. 

There  are  four  classes  of  Idols  which  beset  men's  minds. 
To  these  for  distinction's  sake  I  have  assigned  names,  —  call- 
ing the  first  class  Idols  of  the  Tribe  ;  the  second,  Idols  qf  the 
Cave;  the  third,  Idolt  of  the  Market-plate;  the  fourth,  Idoleof 
the  Theatre. 
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Tiie  formation  of  ideas  and  azioma  by  true  mdnctioa  is 
no  doubt  the  proper  remedy  to  be  applied  for  the  keeping  off 
and  clearing  away  of  idols.  To  point  them  out,  however,  is 
of  great  nse ;  for  the  doctrine  of  Idols  is  to  the  Interpretation 
of  Natnre  what  the  doctrine  of  the  refutation  of  Sophisms  is 
to  common  Logic. 

XLI. 

The  Idols  of  the  Tribe  have  their  foundation  in  human 
nature  itself,  and  in  the  tribe  or  race  of  men.  For  it  is  a  false 
assertion  that  the  sense  of  man  is  the  measure  of  tilings.  On 
the  contrary,  all  perceptions  as  well  of  the  sense  as  of  the 
mind  are  according  to  the  measure  of  the  individual  and  not 
according  to  the  measure  of  the  nniveree.  And  the  hnman 
understanding  is  like  a  false  mirror,  which,  receiving  rays  irre- 
gularly, distorts  and  discolours  the  nature  of  things  by  mingling 
its  own  nature  with  it. 

XLll. 

The  Idols  of  the  Cave  are  the  idols  of  the  individual  man. 
For  eveiy  one  (be^des  the  errors  common  to  hnman  nature  in 
general)  has  a  cave  or  den  of  his  own,  which  refracts  and  dis- 
colours the  light  of  nature;  owing  either  to  his  own  proper  and 
peculiar  nature ;  or  to  his  education  and  conversation  with 
others;  or' to  the  reading  of  books,  and  the  authority  of  those 
whom  he  esteems  and  admires;  or  to  the  differences  of  impres- 
sions, accordingly  as  they  take  place  in  a  mind  preoccupied  and 
-  predisposed  or  in  a  mind  indifferent  and  settled ;  or  the  like. 
So  that  the  spirit  of  man  (according  as  it  is  meted  out  to  dif- 
ferent individuals  ')  is  in  fact  a  thing  variable  and  full  of  per* 
turbation,  and  governed  as  it  were  by  chance.  Whence  it  was 
well  observed  by  HeracUtus  that  men  look  for  sciences  in  their 
own  lesser  worlds,  and  not  in  the  greater  or  common  worlHP 


There  are  also  Idols  formed  by  the  intercourse  and  asso- 
ciation of  men  with  each  other,  which  I  call  Idols  of  the 

'  Thli  wii  Hr.  EUli'i  tnniliUoo  of  proul  dii/xmltur  u  luminSm  ting^Ui 
■upliotinB  Bacon  to  allude  to  ATnroKt'i  doctrine  of  one  Intellect,  irhcreof  e«ch  nun 
bad  an  DodlTlded  ibare  I  (hould  mjarlf  hire  andentood  dirpmitxr  u  rtftrrlng  to 
ttw  diapwttloo  of  the  iwrta  of  tbe  aplrit  In  Itieir,  not  to  the  dlitrlbution  of  It  In  dlt- 
Itrent  pcnoni ;  aa  Id  tbe  eipreulon  wdl  diipoud,  ill  du/iottd,  &c. — J,  S. 
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SbAet-pIace,  on  account  of  the  commerce  and  consort  of  men 
there.  Eor  it  ia  by  digcoiirae  that  men  aeaociate ;  and  words 
are  imposed  according  to  the  appfehenaion  dFthe  viilgar.  And 
therefore  the  ill  and  unfit  choice  of  wor3swonderfiiIly  obstructs 
|*1£  vn^o«.4anfi;^g  f^Qj.  Jq  ^Jj^  definltions  or  ezplanatdous 
wherewith  in  stnae  things  learned  men  are  wont  to  guard  and 
defend  themselvesj  hy  any  means  set  the  matter  right.  But 
words  plainly  force  and  overrnle  the  understanding,  and  throw  '[ 
all  into  confoflioD,  and  lead  men  away  into  numberless  empty  J 
co&troTeiaies  and  idle  &acies. 

3LLIT. 

Lastly,  there  aie  Idols  wluch  have  immigrated  into  men's 
minds  from  the  varioos  dogmas  of  philosophies,  and  also  from 
wronglaws  of  demonstration.  These  I  call  Idols  of  the  Theatre ;   I 
because  in  my  judgment  all  the  received  systems  are  but  so  '•  : 
many  stage^plays,  representing  worlds  of  their  own  creation  ;  | 
aiW  an  unreal  and  scenic  fashion.     Nqi  is  it  only  of  the  '  1 
systems  now  in  TC^e,  or  only  of  the  ancient  sects  and  philo- 
sophies, that  I  speak ;  for  many  more  plays  of  the  same  kind 
may  yet  be  composed  and  in  like  artificial  manner  set  forth ; 
seeing  that  errOT8_tbe  most  widely  diflerent  have  nevertheless 
aauses  for  tlw  most  part  alike.     Neither  agun  do  I  mean  this 
only  of  entire  systems,  bat  also  of  many  principles  and  axioms 
in  science,  which  by  tradition,  credulity,  and  Diligence  have 
come  to  be  received. 

But  of  these  several'kinds  of  Idols  I  must  speak  more  largely 
and  exactly,  that  the  ondetBtaading  may  be  duly  caalioned. 


The  human  understanding  is  of  its  own  nature  prone  to ' 
suppose  the  existence  of  more  order  and  regularity  in  the  i 
\  worid  than  it  finds.     And  though  there  be  many  things  in  ' 
nature  whidi  are  rangolar  and  unmatched,  yet  it  devises  for 
them  parallels  and  oonjngatee  and  relatives  which  do  not  exist.  ■ 
Hence  the  fiction  that  idl  celestial  bodies  move  in  perfect  circles ; 
spirals  and' dragons  being  (except  in  name)  utterly  rejected.)' 
Hence  too  the  element  of  Fire  with  its  orb  is  brought  in,  to  i 
make  up  the   square  mth  the  other  three  which  -the  sense  '^ 
perceives.     Hence  also  the  ratio  of  density  of  the  so-called 
elements  is  arbitrarily  fixed  at  ten  to  one.     And  so  oo  of  other  J 
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tdreams.  And  these  fiuciee  affect  not  dogame  only,  but  simple 
piotions  also. 

XLVI. 
The  husMn  onderstanding  when  it  has  once  adopted  rh 
opinion  (either  aa  being  the  received  opinion  or  ae  being 
agreeable  to  iteelf)  draws  all  things  else  to  support  and  i^ree 
with  it.  And  ibough  there  be  a  greater  number  and  weight 
of  instances  to  be  found  on  the  other  side,  yet  these  it  either 
neglects  and  despises,  or  else  by  some  diBtinction  sets  aside 
and  rejects ;  in  order  that  by  this  great  and  pernicious  pre- 
determination'  ibfi  au&ority  of  its  former  conclusions  may 
remain  inviolate.  I  And  therefore  it  was  a  good  answer  thnt 

'was  made  by  one  who  when  they  showed  him  hanging  in  a. 
temple  a  picture  of  those  who  had  paid  Uieir  vows  as  having 
escaped  shipwreck,  and  would  have  him  say  whether  he  did  not 
now  acknowledge  the  power  of  the  gods, —  "Aye,"  asked  he 
agmn,  "  hut  where  are  they  punted  that  were  drowned  nftcr 

.  their  vows  ? " !  And  such  is  the  way  of  all  superstition,  whether 
in  astrolf^,  dreams,  omens,  divine  judgments,  or  the  like ; 
wherein  men,  having  a  delight  in  such  vanities,  mark  the 
events  where  they  are  fulfilled,  but  where  they  fail,  though 
this  happen  much  oftener,  neglect  and  pass  them  by.  But 
with  far  more  subtlety  does  this  mischief  insinuate  itself  into 
philosophy  and  the  sciences;  in  which  the  first  concluuon 
colours  and  brings  into  conformity  with  itself  all  that  come 

'  afler,  though  far  sounder  and  better.     Besides,  independently 

of  that  delight  and  vanity  which  I  have  described,  it  is  the 

4  peculiar  and  perpetual  error  of  the  human  intellect  to  be  more 

i.  moved  and  excited  by  affirmatives  than  by  negatives ;  wh(;reas 

(  it  ought  properly  to  hold  itself  indifferently  disposed  towards 

J  both  alike.  Indeed  in  the  estabUshment  of  any  true  axiom, 
the  negative  instance  is  the  more  fordble  of  the  two. 


The  human  understanding  is  moved  by  those  tilings  most 
which  strike  and  enter  the  mind  simultaneously  and  suddenly, 
and  so  fill  the  imagination ;  and  then  it  feigns  and  supposes  all 
other  things  to  be  somehow,  though  it  cannot  see  how,  similar 
to  those  few  things  by  which  it  is  surrounded.     But  for  that 
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gcan|];  to  and  fiy  to  ramnte  and  heteropeneooe  inetanees,  by 
which  axioms  ore  tried  ns  in  the  fire,  the  intellect  is  iiltogetlier 
alow  and  unfit,  unless  it  be  forced  thereto  by  severe  laws  and 
OTermling  authori^. 

XLTiir. 
The  homan  understanding  is  unqiuet ;  it  cannot  Btop  or  rest, 
and  still  preeaes  onward,  but  in  vain.  Therefore  it  is  that  wel 
cannot  conceive  of  any  end  or  limit  to  the  world ;  but  always  I 
ma  of  necessity  it  occurs  to  us  that  there  is  something  beyond. 
Neither  agiun  can  it  be  conceived  tow  eternity  baa^owed  down  I 
to  the  present  day;  for  that  distinction  which  is  commonly 
received  of  infinity  in  time  past  and  in  tdme  to  come  can  by  no 
means  hold;  for  it  wou^d  thence  follow  that  one  infinity  ia 
greater  than  anotLer,  and  that  infinity  is  wasting  away  and 
tending  to  become  finite.  The  like  subtlety  arises  touching 
Uie  infinite  divisibility  of  lines,  from  the  same  inability  of 
thought  to  stop.  But  this  inability  interferes  more  miechiev- 
ously  in  the  discovery  of  causes ;  for  although  the  most  general 
principles  in  nature  ought  to  be  held  merely  positive,  as  they 
are  discovered,  and  cannot  with  truth  be  reft^rred  to  a  cause; 
nevertlieless  the  human  understanding  being  unable  to  rest 
still  seeks  something  prior  in  the  order  of  nature.  And  then 
it  La  that  in  struggling  towards  that  which  is  further  off  it  fiilla 
back  upon  that  which  is  more  mgb  at  hand ;  namely,  on  final 
causes :  which  have  relation  clearly  to  the  nature  of  man  rather 
than  to  the  nature  of  the  universe;  and  from  this  source  have 
strangely  defiled  philosophy.  But  he  is  no  less  an  unskilled  and 
shallow  philosopher  who  seeks  causes  of  that  which  ia  most 
general,  than  he  who  ia  things  subordinate  and  eubaltern  omits 


XLIX. 

The  human  understanding  is  no  dry  light,  but  receives  an 
infusion  from  the  will  and  affections ;  whence  proceed  sciences 
which  may  be  called  "  sciences  as  one  would."  For  what  a  man 
had  rather  were  true  he  more  readily  believes.  Therefore  he 
rejects  difficult  things  from  impatience  of  research ;  sober  things, 
because  they  narrow  hope ;  the  deeper  things  of  nature,  from 
superstition ;  the  light  of  experience,  from  anx^nce  and  pride, 
I  lest  his  mind  should  seem  to  be  occupied  with  things  mean  and 
)  transitory ;  things  not  commonly  believed,  out  of  deference  tQ  - 
the  opinion  of  the  vulgar.     Numberless  in  short  are  the  ways,  '• 
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and  Bomedmes  imperceptible,  in  wMch  the  affectioiu  colonr  and 
infect  the  underBtanding. 

L. 

/  Butbyfar  the  greatest  hindrance  and  aberration  of  the  haman 
I  understanding  proceeds  Irom  the  dulnesB,-  incompetency,  and 
^deceptions  of  the  senses ;  in  that  things  which  strike  the  sense 
outweigh  things  which  do  not  immediately  strike  it,  though 
they  be  more  important.  Hence  it  is  that  speculatioD  com- 
monly ceases  where  sight  ceases;  insomnch  that  of  things 
,  invisible  there  is  little  or  no  observation.  Hence  all  the  work- 
I  ing  of  the  jpirits  inclosed  in  tangible  bodies  lies  hid  and  un- 
observed o^  men.  So  also  all  the  more  subtle  changes  of  form 
in  the  parts  of  coarser  substances  (which  they  commonly  call 
/,lj  alteration,  though  it  is  in  truth  local  motion^  through  exceed* 
iDgly  small  spaces)  is  in  like  manner  unobserved.  And  yet 
unless  these  two  things  just  mentioned  be  searched  oat  and 
brought  to  light,  nothing  great  can  be  achieved  in  nature,  aa 
far  aa  the  productioo  of  works  is  concerned.  So  agun  the 
essential  nature  of  our  common  air,  and  of  all  bodies  less  dense 
than  air  (which  are  very  many),  is  almost  unknown.  For  the 
y  Bense  by  itself  is  a  thing  infirm  and  erring ;  neither  can  inatm- 
I  ments  for  enlarging  or  sharpening  the  senses  do  much ;  but  all 
the  truer  kind  of  interpretation  of  nature  is  effected  by  instances 
and  experiments  fit  and  apposite ;  wherein  the  sense  decides 
touching  the  experiment  only,  and  tbe  experiment  touching 
the  point  in  nature  and  the  thing  itself. 

LI. 

^  (  The  human  understanding  is  of  ita  own  nature  prone  to 
( abstractions  and  gives  a  substance  and  reality  to  things  which 
^  are  fleeting.  But  to  resolve  nature  into  abstractions  is  less  to 
.  our  purpose  than  to  dissect  her  into  parts ;  as  did  the  school  of 
Deroocritus,  which  went  further  into  nature  than  the  rest. 
Matter  rather  than  forms  should  be  the  object  of  our  attention, 
its  configuratioDs  and  changes  of  configuration,  and  simple  ac- 
tion, and  law  of  action  or  motion ;  for  forms  are  figments  of  the 
human  mind,  unless  you  will  call  those  laws  of  action  forms. 


Such  then  are  the  idols  which  I  call  Idob  of  the  Tribe ;  and 
which  take  th^r  rise  either  from  the  homogeneity  of  the  eub- 
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atuice  of  ihe  htunan  spirit,  or  from  ita  preocoopatioD,  or  from 
its  narrownesB,  or  from  its  restlesa  motioD,  or  &om  an  infamon 
of  the  sffectione,  or  from  the  ino<mipeteacy  of  the  HenseSi  or 
from  the  mode  of  iminreaBion. 

LIII. 

The  Idols  of  the  Cave  take  their  rise  in  the  pecnliar  con- 
sUtntion,  mental  or  bodily,  of  each  individual;  and  also  in 
education,  habit,  and  accident.  Of  this  kind  there  is  a  great 
nomber  and  variety ;  but  I  will  instance  those  the  pointing  out 
of  irbich  contuns  the  most  important  caution,  and  which  have 
most  efiect  in  disturbing  the  cleameas  of  the  underetaading. 
LIT. 

Men  become  attached  to  certain  particular  scnences  and 
speculations,  either  because  they  fancy  themselves  the  authors 
and  inventors  thereof,  or  because  they  have  bestowed  the 
greatest  pains  upon  them  and  become  most  habltnated  to  them. 
But  men  of  this  kind,  if  they  betake  themselves  to  philosophy 
and  contemplations  of  a  general  character,  distort  and  colour 
tbem  in  obedience  to  their  former  fan4»es ;  a  thing  especially  to 
be  noticed  in  Aristotle,  who  made  his  natural  philosophy  a  mere 
bond-eervant  to  his  logic,  thereby  rendering  it  contentions  and 
well  nigh  oseleds.  The  race  of  chemists  i^in  out  of  a  few  ex- 
periments of  the  furnace  have  built  up  a  fantastic  philosophy, 
framed  with  reference  to  a  few  things ;  and  Gilbert  also,  after 
he  had  employed  himself  most  laboriously  in  the  study  and 
observation  of  the  loadstone,  proceeded  at  once  to  construct  an 
entire  system  in  accordance  witii  his  favourite  subject. 

LT. 
There  is  one  principal  and  as  it  were  radical  distinctioD  be- 
tween different  minds,  in  respect  of  philosophy  and  the  sciences ; 
which  is  this :  that  some  minds  are  stronger  and  apter  to  mark 
the  di&iereneee  of  things,  others  to  mark  their  resemblances. 
The  steady  and  acute  mind  can  fix  its  contemplations  and  dwell 
and  fasten  on  the  subtiest  distinctions :  the  lofty  and  discur- 
aive  mind  rect^nises  and  pats  together  the  finest  and  most 
general  resemblances.  Both  kinds  however  easily  err  in  ex- 
cess, by  catching  the  one  at  gradutiona  the  other  at  shadows. 

LVI. 

There  are  found  some  minds  given  to  an  extreme  admiration 


izecy  Google 


60  TRANSLATION  OF  THB 

■*  of  antiquity,  oUiers  to  an  extreme  love  and  appetite  for  novelty ; 
but  few  BO  duly  tempered  tliat  they  can  hold  the  mean,  neltHer 
carping  at  what  has  been  well  lud  down  by  the  ancienta,  nor 
despising  what  ie  well  introduced  by  the  moderns.  This  how- 
ever turns  to  the  great  injury  of  the  Bciences  and  philosophy ; 
since  these  affectations  of  anti(;tuity  and  novelty  are  the  humours 
of  partisans  rather  than  judgments ;  and  truth  is  to  be  sought 
for  not  in  the  felicity  of  any  ogCt  which  ie  an  unstable  thing, 
but  in  the  light  of  nature  and  experience,  which  is  eternal. 
These  factions  therefore  must  be  abjured,  and  care  must  be 
taken  that  the  intellect  be  not  hurried  by  them  into  assent 


Contemplations  of  nature  and  of  bodies  in  their  simple  form 
break  up  and  distract  the  understanding,  while  contemplations 
of  nature  and  bodies  in  their  composition  and  configuration 
overpower  -and  dissolve  the  understanding :  a  distinction  well 
Been  in  the  school  of  Leu<»ppus  aud  Democritus  as  compared 
with  the  other  philosophies.  For  that  sohoot  is  so  busied  with 
the  particles  that  it  hardly  attends  to  the  structurQ ;  while  the 
others  are  so  lost  in  admiration  of  the  structure  that  they  do 
not  penetrate  to  the  simplicity  of  nature.  These  kinds  of  con- 
templation should  therefore  be  alternated  and  taken  by  turns ; 
that  so  the  understanding  may  be  rendered  at  once  penetrating 
and  comprehensive,  and  the  inconveniences  above  mentioned, 
with  the  idols  wluch  proceed  from  them,  may  be  avoided. 

LVIII. 
Let  such  then  be  oar  provision  and  contemplative  prudence 
for  keeping  off  and  dislodging  the  IdoU  of  the  Cave,  which 
grow  for  the  most  part  either  out  of  the  predominance  of  a 
favourite  snliject,  or  out  of  an  excessive  tendency  to  compare 
or  to  distinguish,  or  out  of  partiality  for  particular  ages,  or  out 
of  the  lai^eness  or  minuteness  of  the  objects  contemplated. 
And  generally  let  every  stndent  of  nature  take  this  as  a  rule, 
—that  whatever  his  mind  seizes  and  dwells  upon  with  peculiar 
satisfaction  is  to  be  held  in  suspicion,  and  that  so  much  the 
more  care  is  to  be  taken  in  dealing  with  such  questions  to 
keep  the  understanding  even  and  clear. 

But  the  Idott  of  the  Marhet-plaee  are  the  most  troublesome 
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of  all :  idola  wLicli  have  crept  into  tlie  tmderstandiDg  through 
llie  alliances  of  worda  and  names.  For  men  believe  that  their 
reason  governs  words ;  but  it  is  also  true  that  words  react  on 
the  understanding;  and  this  it  is  that  has  rendered  philosopher 
and  the  sciences  BOpfaistical  and  inactive.  Naw  words,  being 
commonly  Jramed  and  applied  according  to  the  capacitf  of  the 
Tolgar,  follow  those  lines  of  division  which  are  most  obvious  to 
the  vulgar  nnderetanding.  And  whenever  an  uoderstanding 
of  greater  acuteness  or  a  more  diligent  obeervatioD  woiild  alter 
those  lines  to  mat  &e  true  divisions  of  nature,  words  stand  in 
the  wtj  and  re^t  the  change.  Whence  it  comes  to  pass  that 
the  high  and  formal  discussions  of  learned  men  end  oftentimes 
in  disputes  about  words  and  names ;  with  which  (according  to 
the  use  and  wisdom  of  the  mathematicians)  it  would  be  more 
prudent  to  b^in,  and  so  by  means  of  definitions  reduce  them 
to  order.  Yet  even  definitions  cannot  cure  this  evil  in  dealing 
with  natural  and  material  things ;  since  the  definitions  them- 
selves consist  of  words,  and  those  words  beget  others :  so  that 
it'is  necessary  to  recur  to  individual  instances,  and  those  in  due ;' 
_serieB  and  order;  ae  I  shall  say  presently  when  I  come  to  the 
method  and  scheme  for  the  formation  of  notions  and  axioms. 


The  idols  imposed  by  words  on  the  nnderatandii^  are  of 
two  kinds.  They  are  either  names  of  things  which  do  not 
exist  (for  as  there  are  things  left  unnamed  through  lack  of 
observation,  so  likewise  are  there  names  which  result  from  ' 
fantastic  suppositions  and  to  which  nothing  in  reality  corre- 
sponds), orthey  are  names  of  things  which  exist,  but  yet  con- 
f^ed  and  ill-defined,  and  hastily  and  irregularly  derived  from 
realities.  Of  the  former  kind  are  Fortune,  the  Prime  Mover, 
Planetary  Orbits,  Element  of  Fire,  and  like  fictions  which  owe 
their  ojigin  to  false  and  idle  theories.  And  this  claas  of  idols 
is  more  easily  expelled,  because  to  get  rid  of  them  it  is  only 
necessary  that  all  theories  should  be  steadily  rejected  and  dis- 
missed as  obsolete. 

But  the  other  class,  which  springs  out  of  a  faulty  and  un- 
skiliiil  abstraction,  is  intricate  and  deeply  rooted.  Let  ub  fake 
for  example  such  a  word  as  humid;  and  see  how  &r  the  several 
things  which  the  word  is  used  to  signify  agree  vrith  each  other ; 
and  w«  shall  find  the  word  humid  to  be  nodiing  else  than  a 
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mub  looBAly  and  ooniEuseclly  applied  to  denote  a  variety  of 
actions  which  will  not  bear  to  be  redaoed  to  any  constant 
meaning.  For  it  both  signifies  tliat  which  ea^y  spreads  itself 
Tonnd  any  other  body ;  and  that  which  in  itself  is  indetenninate 
and  cannot  solidise ;  and  that  which  readily  yields  in  every  direo- 
tion ;  and  that  whioh  easily  divides  and  ecatters  itself;  and  diat 
wluch  easily  nnites  and  collects  itself;  and  that  which  readily 
flows  and  is  pat  in  motion ;  and  that  which  readily  clings  to  - 
another  body  and  wets  it ;  and  that  which  is  easily  redaced  to  a 
liquid}  or  being  solid  ea^y  melts.  Accordingly  when  you  como 
to  apply  the  word, — if  yon  take  it  in  one  sensC]  flame  is  humid; 
if  in  another,  air  is  not  hnmid ;  if  in  another,  fine  dost  is  homid ; 
if  in  another,  glass  is  humid.  So  that  it  ia  easy  to  see  that  the 
notion  is  taken  by  abstraction  only  from  water  and  conumw 
and  ordioary  liquids,  without  any  due  verification. 

There  arc  however  in  words  oertain  degrees  of  distortion  and 
error.  One  of  the  least  faulty  kinds  is  that  of  names  of  sub- 
stances, especially  of  bwest  species  and  well-dednced  (for  the 
notion  of  ckalk  and  of  mud  ia  good,  of  earth  bad) ;  a  more 
faulty  kind  is  that  of  actions,  as  to  generate,  to  com^t,  to  alter; 
the  most  faulty  is  of  qualities  (except  such  as  are  the  imme- 
diate objects  of  the  sense)  as  heavy,  light,  rare,  dense,  and  the 
like.  Yet  in  all  these  cases  some  notions  are  of  necessity  a 
little  better  than  others,  in  proportion  to  the  greater  variety  of 
subjects  tltat  fall  within  tlie  range  of  the  human  sense. 

LXI. 

But  the  Idob  of  the    TTieatre  are  not  innate,  nor  do  tbc^ 
steal  into  the  understanding  secretly,  but  are  plainly  impressed 
/  and  recdved  into  the  mind  from  the  play-books  of  philosophical  * 
'   systems  and  the  perverted  rules  of  demonstration.     To  attempt 
refutetions  in  this  case  would  be  merely  inconedstent  with  what 
I  have  already  said :  for  since  we  agree  neither  upon  prin- 
ciples nor  upon  demonstrations  there  is  no  place  for  aif^ument 
And  this  ia   so   far   well,  inasmuch  as  it  leaves  the  honour 
of  the  andente  untouched.    For  tliey  are  no  wise  disparaged — 
tlie  question  between  them  and  me  being  only  as  to  the  way. 
For  as  the  saying  b,  the  lame  man  who  keeps  the  right  road 
outetripe  the  runner  nho  tekes  a  wrong  one.     Nay  it  is  obvious 
that  when  a  man  runs  the  wrong  way,  the  more  active  and  swift 
he  is  the  furdier  he  will  go  astray. 
But  the  course  I  propose  for  the  discovery  of  sciences 
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is  nidi  SB  leaves  but  little  to  the  aouteneBa  and  Btrengtli , 
of  witSf  but  places  all  wits  and  anderBtandings  nearly  on 
a  level.  For  aa  in  the  dmwing  of  a  straight  line  or  a  per- 
fect circle,  mach  depends  on  the  steadiness  and  practice  of  the 
hand,  if  it  be  done  by  aim  of  hand  only,  but  if  with  the  ud  of 
rule  or  compass,  little  or  nothing ;  so  is  it  exactly  with  my 
plan.  But  though  particular  confutations  would  be  of  no  avwl, 
yet  touching  the  sects  and  general  divisions  of  such  systems  I 
must  say  something ;  something  also  touching  the  external  ngns 
which  show  that  they  are  unsound;  and  finally  something 
tooclung  the  causes  of  such  great  infeUcity  and  of  such  lasting 
and  general  agreement  in  error ;  that  so  the  access  to  troth 
may  be  made  less  difficult,  and  the  human  understanding  may 
Ae  more  willingly  sabmit  to  its  purgation  and  dismia*  its 
idols. 


Idols  of  the  Theatre,  or  of  Systems,  are  many,  and  there  can 
bo  and  perhaps  will  be  yet  many  more.  For  were  it  not 
that  DOW  for  many  ages  men's  minds  have  been  busied  with 
religion  and  theolc^y;  and  were  it  not  that  civil  governments, 
especially  monarchies,  have  been  averse  to  such  novelties,  even 
in  matters  speculative ;  so  that  men  labour  ther^n  to  the  peril 
and  banning  of  their  fijrtunes, — not  only  unrewarded,  but  ex- 
posed also  to  contempt  and  envy ;  donbUees  there  would  have 
arisen  many  other  philosophioal  sects  like  to  those  which  in 
great  variety  fiourished  once  among  the  Greeks.  For  as  on 
the  phenomena  of  the  heavens  many  hypotheses  may  be  con- 
structed, so  likewise  (and  more  also)  many  various  dogmas 
may  be  set  up  and  established  on  the  phenomena  of  philosophy. 
And  in  the  plays  of  this  philosophical  theatre  you  may  observe 
the  same  thing  which  is  found  in  die  theatre  of  the  poets,  that 
stories  invented  for  the  stage  are  more  compact  and  elegant,  * 
and  more  as  one  would  wish  them  to  be,  than  true  stones  out 
of  history. 

In  general  however  there  is  taken,  for  the  material  of  phi- 
losophy either  a  great  deal  out  of  a  few  things,  or  a  very  little 
out  of  many  things;  so  that  on  both  sides  philosophy  is  based 
on  too  narrow  a  foundation  of  experiment  and  natural  history, 
and  decides  on  the  authority  of  too  few  cases.  For  the 
Bational  School  at  philosophers  snatches  from  expeiience  a 
variety  of  common   instances,  nether   duly  ascertmued    nor 


izecy  Google 


64  TBAB8LATI0K  OF  THE 

diligenily  examined  and  weighed,  and  leaves  all  the  rest  to 
meditation  and  agitation  of  wit; 

There  is  also  another  class  o(  philosophers)  who  having 
bestowed  much  diligent  and  careful  labour  on  a  few  experi- 
ments, have  thence  made  bold  to  educe  and  construct  systenifi ; 
Wresting  all  other  facta  in  a  strange  fashion  to  conformity 
therewith. 

And  there  is  yet  a  third  class,  conusting  of  those  who  ont  of 
Mih  and  veneration  mix  their  philosophy  with  theology  and 
traditions ;  among  whom  the  vanity  of  some  has  gone  eo  far 
aude  B8  to  seek  the  origin  of  sciences  among  spirits  and  genii. 
So  that  this  parent  stock  of  errors — this  false  philosophy — is 
of  three  kinds ;  the  Sophistical,  the  Empirical,  and  the  Super- 

fetitioUB. 

LXIll. 
The  most  conspicuous  example  of  the  first  class  was  Aris- 
totle, who  corrupted  natural  philosophy  by  his  logic  :  fashion- 
ing the  world  out  of  categories ;  assigning  to  the  human  soul, 
the  noblest  of  substances,  a  genus  from  words  of  the  second 
intention;  doing  ibe  business  of  density  and  rarity  (which  is 
to  make  bodies  of  greater  or  leas  dimensions,  that  is,  occupy 
greater  or  less  spaces),  by  the  frigid  distinction  of  act  and 
power ;  asserting  that  single  bodies  have  each  a  single  and  pro- 
per motion,  and  that  if  they  partidpate  in  any  other,  then  this 
resnlts  from  an  external  cause ;  and  imposing  countiess  other 
arbitrary  restrictions  on  the  nature  of  things ;  being  always 
more  solicitous  to  provide  an  answer  to  the  question  and 
.  affirm  something  positive  in  words,  than  about  the  inner 
truth  of  things ;  a  failing  beet  shown  when  his  philosophy  is 
compared  with  other  systems  of  note  among  the  Greeks.  For 
tlte  Homoeomera  of  Anaxagoras ;  the  Atoms  of  Leucippus 
and  DemocrituB ;  the  Heaven  and  Earth  of  Farmenides ;  the 
Strife  and  Friendship  of  Empedocles ;  Heraclitus's  doctrine 
how  bodies  are  resolved  into  the  indififerent  nature  of  fire, 
and  remoulded  into  solids;  have  all  of  them  some  taste  of 
the  natural  philosopher, — some  savour  of  the  nature  of  things, 
and  experience,  and  bo^es ;  whereas  in  the  physics  of  Ari^ 
totle  you  hear  hardly  anything  but  the  words  of  logic ;  whi^h 
in  his  metaphysics  also,  under  a  more  imposing  name,  and 
more  forsooth  as  a  realist  than  a  nominalist,  he  has  handled 
over  agtuu.     Nor  let  any  weight  be  given  to  the   fact,   that 
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in  his  books  on  anlmab  and  his  problems,  tnd  other  of  hia 
treatises,  there  is  frequent  dealing  with  experiments.  For  he 
had  come  to  his  conclusion  before;  he  did  not  consult  ex- 
perience, as  he  should  have  done,  in  order  to  the  framing  of  his 
delusions  and  axioms ;  bat  having  first  determined  the  qaestJon 
according  to  his  will,  he  then  resorts  to  experience,  uid  bend- ' 
ing  her  into  conformity  with  his  placets  leads  her  abont  like 
a  captiTQ  in  a  procession ;  so  that  even  on  this  connt  he  ia 
more  gnUty  than  his  modem  followers,  the  echoolmeD,  who 
have  abandoned  experience  altogether. 

LXIY. 

Bnt  the  Empirical  school  of  philosophy  gives  hii-th  to  dog- 
mas more  deformed  and  monstrous  than  the  Sophistical  or 
Kational  school.  For  it  has  its  foundations  not  in  the  light 
of  common  notions,  (which  though  it  be  a  faint  and  superfi- 
cial light,  is  yet  in  a  manner  universal,  and  has  reference  to 
many  things,')  but  in  the  narrowness  and  darkness  of  a  few 
experiments.  To  those  therefore  who  are  daily  busied  with 
these  experiments,  and  have  infected  their  imagination  with 
them,  sadi  a  philosophy  seems  probable  and  all  but  cer- 
tun ;  to  all  men  else  incredible  and  vain.  Of  tlus  there  is  a 
notable  instance  in  the  alchemists  and  their  dogmas;  though 
it  is  hardly  to  be  found  elsewhere  in  these  times,  except  per- 
haps in  the  philosophy  of  Gilbert  Nevertheless  with  regard 
to  philoeophies  of  this  kind  there  is  one  caution  not  to  be 
omitted;  for  I  foresee  tliat  if  ever  men  are  roused  by  my 
adnu>nilions  to  betake  themselves  seriously  to  experiment  and 
bid  &reweU  to  sophisUcal  doctrines,  then  indeed  through  the 
premature  hurry  of  the  understanding  to  leap  or  fly  to  univei^ 
sals  and  principles  of  things,  great  danger  may  be  apprehended 
from  philoeophies  of  this  kind ;  sgunst  which  evil  we  ought 
even  now  to  prepare. 

LXT. 

But  tlie  corraption  of  philosophy  by  superstdtjoo  and  an 
admixture  of  theology  is  far  more  widely  spread,  and  does  tbe 
greatest  harm,  whether  to  entire  systems  or  to  their  parts. 
For  the  hmnan  anderetanding  is  obnoxious  to  the  influence 
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of  the  imaginstion  no  less  than  to  the  inflaence  of  commna 
notions.  For  the  contentious  and  sophistical  kind  of  philosopby 
ensnares  the  understanding ;  but  this  kind,  bung  fanuful  and 
tumid  and  half  poetical,  mieleads  it  more  hj  flattery.  For  there 
is  in  man  an  ambition  of  the  understanding,  no  less  than  of  the 
will,  especially  in  high  and  lofty  spirits. 
'/  or  this  kind  we  have  among  the  Greeks  a  striking  example 
;  in  Pythi^ras,  though  he  united  with  it  a  coarser  and  more 
cumhrous  superstition;  another  in  Plato  an3""hiSBchool,  mSi 
dangerous  and  subtle.  It  shows  itself  likewise  in  parts  of  other 
philosophies,  in  the  introduction  of  abstract  forms  and  final 
causes  and  first  causes,  with  the  omission  in  most  cases  of 
causes  intermediate,  and  the  like.  Upon  this  point  the  greatest 
caution  should  be  used.  For  nothing  is  so  mischievous  as 
'  the  apotheosis  of  error ;  and  it  is  a  very  plagne  of  the  under- 
standing for  vanity  to  become  the  object  of  veneration.  Yet 
in  this  vanity  some  of  the  modems  hare  with  extreme  levity 
indulged  so  far  as  to  attempt  to  found  a  system  of  natural 
philosophy  on  the  first  chapter  of  Genesis,  on  the  book  of  Job, 
and  other  parts  of  the  sacred  writings ;  seeking  for  the  dead 
among  the  living:  which  also  makes  the  inhibition  and  re- 
pression of  it  the  more  important,  because  from  this  unwhole- 
some mixture  of  things  human  and  divine  there  arises  not  only- 
a  fantastic  philosophy  but  also  an  heretical  religion.  Very  meet 
it  is  therefore  that  we  be  sober-minded,  and  give  to  faith  that 
only  wUch  is  futh'a. 


So  much  ihea  for  the  mischievous  authorities  of  systems, 
which  are  founded  either  on  common  notions,  or  on  a  few 
experiments,  or  on  superstition.  It  remans  to  speak  of  the 
faulty  subject-matter  of  contemplations,  especially  in  natural 
philosophy.  Now  the  human  understanding  is  infected  by 
the  tdght  of  what  takes  place  in  the  mechanical  arts,  in  which 
the  alteration  of  bodies  proceeds  chiefly  by  composition  or 
separation,  and  so  images  that  something  similar  goes  on 
in  the  universal  nature  of  things.  From  this  source  has 
flowed  the  fiction  of  elements,  and  of  their  concourse  for  the 
formation  of  natnr&l  bouies.  Again,  when  man  contemplates 
nature  working  freely,  he  meets  with  different  species  of  things, 
of  animals,  of  plants,  of  minerals ;  whence  he  readily  passes  into 
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the  opinion  tluit  there  are  in  nature  certiun  primaiy  forms 
'which  nature  intends  to  educe,  and  that  the  renuuning  rariety 
proceeds  from  hindrancea  and  aberrations  of  nature  in  the 
fulfilment  of  her  work,  or  from  the  coUiBioa  of  different  specieB 
and  the  transplantuig  of  one  into  another.  To  the  first  of  these 
speculations  we  owe  our  primary  qualities  of  the  elements ;  to 
the  other  our  occult  properUes  and  specific  virtues ;  and  both 
of  them  belong  to  those  empty  compendia  of  thought  wherein 
the  mind  rests,  aad  whereby  it  is  diverted  from  more  solid 
puzsnite.  It  is  to  better  purpose  that  the  phyeicians  bestow 
their  labour  on  the  secondary  qualities  of  matter,  and  the  opera- 
tions of  attraction,  repulsion,  attenuation,  conspissation,  dilata- 
tion, astriction,  dissipation,  maturation,  and  the  like ;  and  were 
it  not  that  by  those  two  compendia  which  I  have  mentioned 
(elementary  qualities,  to  wit,  and  specific  virtues)  they  cor- 
rupted their  correct  observations  in  these  other  matters, — either 
redtuang  them  to  first  qualities  and  their  subtle  and  incom- 
mensurable mixtures,  or  not  following  them  out  with  greater 
and  more  diligent  observaUon  to  third  and  fourth  qualities, 
but  breaking  off  the  scrutiny  prematurely, — they  had  made 
much  greater  prc^ess.  Kor  are  powers  of  this  kind  (I  do  not 
say  the  same,  but  similar)  to  be  sought  for  only  in  the  medi- 
cines of  the  human  body,  but  also  in  the  changes  of  all  other 
bodies. 

Bat  it  is  a  far  greater  evil  that  they  make  the  quiescent  prin- 
(»p1es,  whtrefrom,  and  not  the  moving  principles,  whereby,  things 
are  produced,  the  object  of  their  contemplation  and  inquiry. 
For  the  former  tend  to  discourse,  the  latter  to  works.  Nor  is 
there  any  valne  in  those  vulgar  distinctions  of  motion  which 
are  observed  in  the  received  system  of  aatnral  philosophy,  as 
generation,  oorruption,  augmentation,  diminution,  alteration, 
and  local  motion.  What  they  mean  no  doubt  is  this: — If  a 
body,  in  other  respects  not  changed,  be  moved  from  its  place, 
this  is  local  motion  ;  if  without  change  of  place  or  essence,  it  be 
fjtanged  in  quality,  this  is  alteration ;  if  by  reason  of  the  change 
the  mass  and  quantity  of  the  body  do  not  remwn  the  same, 
this  is  augmentation  or  diminution ;  if  they  be  changed  to  such 
a  degree  that  they  change  their  very  essence  and  substance 
and  turn  to  something  else,  this  is  generation  and  corruption. 
But  all  this  is  merely  popular,  and  does  not  at  all  go  deep  into 
nature ;  for  these  are  only  measures  and  limits,  not  kinds  of 
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motion.  Wliftt  they  intinuite  is  how  far,  sot  hy  tchai  meant, 
or  from  what  Mource.  For  they  do  not  suggest  anything  with 
reg&rd  either  to  the  denres  of  bodies  or  to  the  development  of 
their  parte :  it  is  only  when  that  motion  presents  the  thing 
grossly  and  palpably  to  the  sense  as  difTerent  from  what  it  was, 
that  they  begin  to  mark  the  division.  Even  when  they  wiuh 
to  suggest  something  with  regard  to  tlie  causes  of  motion,  and 
to  eBtabliab  a  division  with  reference  to  them,  tliey  introduce 
vrith  the  greatest  negligence  a  distinction  between  motion 
natural  and  violent;  a  distinction  which  is  itself  di'awn  en- 
tirely from  a  vulgar  notion,  since  all  violent  motion  is  also  in 
fact  natural ;  tlie  external  effi<»ent  simply  setting  nature  work- 
ing otherwise  than  it  was  before.  Bat  if,  leaving  all  this,  any 
one  shall  observe  (for  instance)  that  ther6  is  in  bodies  a  desire 
of  mntual  contact,  so  as  not  to  suffer  the  nnity  of  nature  to  be 
quite  separated  or  broken  and  a  vacuum  thus  made ;  or  if 
any  one  say  that  there  is  in  bodies  a  desire  of  vsuming  their 
natural  dimensions  or  tension,  eo  that  if  compressed  within  ac 
extended  beyond  them,  they  immediately  strive  to  recover 
themselves,  and  Adl  back  to  their  old  volume  and  extent ;  or  if 
any  one  say  that  there  is  in  bodies  a  desire  of  congregating 
towards  masses  of  kindred  nature, — of  dense  bodies,  for  in- 
stance, towards  the  globe  of  the  earth,  of  thin  and  rare  bodies 
towards  the  compass  of  the  sky ;  all  these  and  the  like  are  truly 
physics]  kinds  of  motion; — but  those  others 'are  entirely  logical 
and  scholastic,  as  is  abundantly  manifest  from  this  comparison. 
Nor  agiun  is  it  a  less  evil,  that  in  their  philosophies  and  con- 
templations their  labour  is  spent  in  investigating  and  hand- 
ling the  first  principles  of  things  and  the  highest  generalities  of 
nature ;  whereas  utility  and  the  means  of  working  result  en- 
tirely from  things  intermediate.  Hence  it  is  that  men  cease 
not  from  abstracting  nature  till  they  come  to  potential  and  un- 
informed matter,  nor  on  the  other  hand  from  dissecting  nature 
till  tbey  reach  the  atom  ;  things  which,  even  if  true,  can  do  but 
.  little  for  the  welfare  of  mankind. 


A  caution  must  also  be  given  to  the  understanding  agunst 
the  intemperance  which  systems  of  philoeoi^y  manifest  in  giving 
or  withholding  assent ;  because  intemperance  of  this  kind  seems 
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to  eetablish  Idols  and  in  some  sort  to  perpetuate  them,  leaviag 
no  vf&j  open  to  reac^  and  dislodge  them. 

This  excess  is  of  two  kinds :  the  first  being  manifest  in  those 
who  are  ready  in  dedding,  and  render  sciences  dogmatic  and 
magisterial ;  the  other  in  those  who  deny  that  we  can  know 
anjrthiDg,  and  bo  introduce  a  wandering  kind  of  ini^uiry  that 
leads  to  nothing ;  of  which  kinds  the  former  subdues,  the  latter 
weakens  the  nnderstanding.  For  the  philosophy  of  Aristotle, 
after  having  by  hostile  confutations  de-troyed  all  the  rest  (as 
the  Ottomans  serre  their  brothers),  has  laid  down  the  law 
on  all  points ;  which  done,  be  proceeds  himself  to  raise  new 
questions  of  his  own  su^cst^on,  and  dispose  of  them  likewise ;  . 
80  that  nothing  may  remain  that  is  not  certain  and  decided :  a  ' 
practice  which  holds  and  is  in  use  among  hia  successors. 

The  school  of  Plato,  on  the  other  hand,  introduced  Acata- 
leptia,  at  first  in  jest  and  irony,  and  in  disdain  of  the  older 
sophists,  FrcAgoras,  Hippiaa,  nnd  the  rest,  who  were  of  nothing 
else  BO  much  ashamed  as  of  seeming  to  doubt  about  anything. 
But  the  Kew  Academy  made  a  dogma  of  it,  and  held  it  as  a 
tenet.  And  though  tbeir'e  is  a  fairer  seeming  way  than  ar- 
bitrary decisions ;  since  they  say  that  they  by  no  means  destroy 
all  inTestigation,  like  Pyrrho  and  his  Befrainers,  but  allow  of 
some  things  to  be  followed  aa  probable,  though  of  none  to  be 
muntained  as  true ;  ^t  still  when  the  human  mind  has  onoo  \ 
dcspured  of  finding  truth,  its  interest  in  all  things  grows  fiunter; 
and  the  result  is  that  men  turn  aside  to  pleasant  disputations 
and  discourses  and  roam  as  it  were  Irom  object  to  object,  ^ 
rather  than  keep  on  a  coarse  of  severe  inquisition.  But,  as 
I  said  at  the  beginning  and  am  ever  urging,  the  human  senses 
and  nnderstanding,  weak  as  they  are,  are  not  to  be  deprived  of 
their  authority,  but  to  be  sapptied  with  helps. 


So  much  concerning  the  several  classes  of  Idols,  and  their 
equipage :  all  of  which  must  be  renounced  and  put  away 
with  a  fixed  and  solemn  determination,  and  the  understand- 
ing thoroughly  freed  and  cleansed;,  the  entrance  into  the 
kingdom  of  man,  founded  on  the  sciences,  being  not  much 
other  than  the  entrance  into  the  kingdom  of  heaven,  where 
into  none  may  enter  except  as  a  little  child. 


,1.0,  Google 


70  TBAKSLATION  OF  THE 

LXIX. 
Bat  TitMoua  demoDstratioiiB  are  as  the  Btrongholda  and 
]  defences  of  Idola ;  and  those  we  have  in  l<^c  do  little  elae  than 
'  make  the  world  the  bond-slave  of  human  thought,  and  human 
thought  the  bond-slave  of  words.  DemonstrationB  trulj  are  in 
effect  the  philosophiea  tbemBclvea  and  the  sciences.  For  such 
as  they  are,  well  or  ill  established,  such  are  the  systems  of  philo- 
sophy' and  the  contemplations  which  follow.  Now  in  the  whole 
of  the  process  which  leads  from  the  sense  and  objects  to  axioms 
and  concluuons,  the  demonstrations  which  we  nse  are  deceptive 
and  incompetent.  This  process  conuste  of  four  parts,  and  has 
as  many  ianlte.  In  the  first  place,  the  impressions  of  the  sense 
itself  are  faulty ;  for  the  sense  both  fails  ue  and  deceives  oa. 
But  its  shortcomings  are  to  be  supplied,  and  its  deceptions  to 
be  corrected.  Secondly,  notions  are  ill  drawn  from  the  im- 
pressions of  the  senses,  and  are  indefinite  and  confused,  whereas 
they  should  be  definite  and  distinctly  bounded.  Thirdly,  the 
induction  is  amiss  which  infers  the  principles  of  sciences  by 
simple  enumeration,  and  does  not,  as  it  ought,  employ  ex- 
clusions and  solutions  (or  separations)  of  nature.  Lastly, 
that  method  of  discovery  and  proof  according  to  which  the 
moat  general  principles  are  first  established,  and  then  inter- 
mediate axioms  are  tried  and  proved  by  them,  is  the  parent  of 
error  and  the  curse  of  all  science.  Of  these  things  however, 
which  now  I  do  but  touch  upon,  I  will  speak  more  largely, 
when,  having  performed  these  expiations  and  purgings  of  the 
mind,  I  come  to  aet  forth  the  true  way  for  the  interpretation  of 
nature. 


But  the  beat  demonstration  by  fax  ie  experience,  if  it  go  not 
beyond  the  actual  experiment.  For  if  it  be  transferred  to  other 
cases  which  are  deemed  »milar,  nolees  auch  Uansfer  be  made 
by  a  just  and  orderly  process,  it  is  a  fiillacious  thing.  But  the 
manner  of  making  experiments  which  men  now  uee  is  blind 
and  stupid.  And  therefore,  wandering  and  straying. as  they 
do  with  no  settled  course,  and  taking  counsel  only  from  things 
as  they  fall  out,  they  fetch  a  wide  circnit  and  meet  with  many 
matters,  but  make  little  progress ;  and  sometimes  are  full  of 
hope,  aometimea  are  distracted ;  and  always  find  that  there  is 
BomeUiing  beyond  to  be  sought.     For  it  generally  happens  that 
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tncD  make  their  trials  careleaeljr,  and  as  it  were  in  play ;  slightly 
vaiying  experiments  already  known,  and,  if  the  thing  does  not 
answer,  growing  weary  and  abandoning  the  attempt.  And  even 
if  they  apply  thetnselvee  to  ezperimenta  more  seriouBly  and 
earnestly  and  laborioosly,  slill  they  spend  their  labour  in  work- 
ing out  some  one  experiment,  as  Gilbert  with  the  magnet,  and 
the  chemists  with  gold ;  a  course  of  proceeding  not  lees  tm- 
skilfol  in  the  design  thnn  small  in  the  attempt  For  no  oneA 
saoceesfnlly  investigateB  the  nature  of  a  thing  in  the  thing] 
itself;  the  inquiry  must  be  enlarged,  so  as  to  become  more  I 
general 

And  ereu  when  diey  seek  to  educe  some  science  or  theory 
from  their  experiments,  they  nevertheless  almost  always  turn 
aside  with  overhasty  and  unseasonable  eagerness  to  practice ; 
not  only  for  the  sake  of  the  uses  and  fruits  of  the  practice,  but 
from  impatience  to  obtain  in  the  shape  of  some  new  work  an 
assurance  for  themselves  that  it  is  worth  their  while  to  go  on ; 
and  also  to  show  themselves  off  to  the  world,  and  bo  raise  the 
cre<Ut  of  the  business  in  which  they  are  engaged.  Thus,  like 
Atalanta,  they  go  aside  to  pick  up  the  golden  apple,  but  mean- 
while they  interrupt  their  course,  and  let  the  victory  escape 
tiiem.  But  in  the  true  course  of  experience,  and  in  carrying 
it  on  to  the  effecting  of  new  works,  the  divine  wisdom  and 
order  must  be  our  pattern.  Now  God  on  the  first  day  of 
creation  created  light  only,  giving  to  that  work  an  entire  day, 
in  which  no  material  substance  was  created.  So  must  we 
likewise  from  experience  of  every  kind  first  endeavour  to  di&- 
cover  true  causes  and  asjoms;  and  seek  for  experiments  of 
Light,  not  for  experiments  of  Fruit.  For  axioms  rightly 
discovered  and  established  supply  practice  with  its  instru- 
menta,  not  one  by  one,  but  in  clusters,  and  draw  afler  them 
tnuns  and  troops  of  works.  Of  the  paths  however  of  experience, 
:fhich  no  less  than  the  paths  of  judgment  are  impeded  and 
beset,  I  will  speak  hereafter ;  here  I  have  only  mentioned  radi- 
nary  experimental  research  as  a  bad  kind  of  demonstration. 
But  now  the  order  of  the  matter  in  hand  leads  me  to  add 
•omcthing  both  as  to  those  tigns  which  I  lately  mentioned,  — 
(signs  that  the  systems  of  philosophy  and  contemplation  in  use 
are  in  a  bad  condition) — and  ^so  as  to  the  causes  of  what 
seems  at  first  so  stomge  and  incredible.  For  a  knowledge  of 
the  ogUB  prepares  assent ;  an  explanaUcm  of  the  causes  re- 
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moves  the  marvel :  which  two  thbgs  will  do  mnch  to  render 
the  extirpation  of  Idols  from  die  underatanding  more  easy  and 
gentle. 

LXXI. 

The  Bciences  which  we  poeeese  come  for  the  most  part  from 
the  Greeks.  For  what  has  been  added-  hy  Roman,  Arabic,  or 
later  writers  is  not  much  nor  of  much  importance ;  and  what' 
ever  it  is,  it  is  built  on  the  foundation  of  Greek  discoveries. 
Now  the  wisdom  of  the  Greeks  was  professorial  and  much 
given  to  disputations  j  a  kind  of  wisdom  most  adverse  to  the 
inquisition  of  trutJu  Thus  that  niuue  of  Sophists,  which  hj 
those  who  would  be  thought  philosophers  was  in  contempt  cast 
back  upon  and  so  transferred  to  the  anoient  rhetoriinuis, 
Gorgias,  Protagoras.  Hippias,  Polua,  does  indeed  suit  the 
entire  class,  Plato,  Aristotle,  Zeno,  Epicurus,  Theophrastus, 
and  their  successors  Cbrysippas,  Carnades,  and  the  rest 
There  was  this  difference  only,  that  the  former  class  was  wan- 
dering and  mercenary,  going  about  from  town  to  town,  putting 
up  their  wisdom  to  sale,  and  taking  a  prioe  for  it ;  while  the 
latter  was  more  pompous  and  dignified,  as  composed  of  men 
who  had  fixed  abodes,  and  who  opened  schools  and  taught 
their  philosophy  without  reward.  ■  Still  both  sorts,  though 
in  other  respects  unequal,  were  professorial ;  both  turned  the 
matter  into  disputations,  and  set  up  snd  battled  for  philo- 
sophical sects  and  heresies ;  so  that  their  doctrines  were  for 
the  most  part  (as  Dionysius  not  unaptly  rallied  Plato)  "  the 
talk  of  idle  old  men  to  ignorant  youths."  But  the  elder  of 
the  Greek  philosophers,  Empedocles,  Anaxogoras,  Leucippus, 
Democritus,  Parmenides,  Heraclitus,  Xenophanes,  Phllolaus, 
and  the  rest  (I  omit  Pythagoras  as  a  mystic),  did  not,  so  far  as 
we  know,  open  schools ;  but  more  silently  and  severely  and 
simply,  —  that  is,  with  less  affectation  and  parade,,  —  betook 
themselves  to  the  inqululion  of  truth.  And  tlierefore  they 
were  in  my  judgment  more  successful;  only  that  their  works 
were  in  the  coiurse  of  time  obscured  by  those  slighter  persons 
'  who  had  more  which  suits  and  pleases  the  capacity  and  tastes 
of  the  vulgar :  time,  like  a  river,  bringing  down  to  us  things 
which  are  light  and  puffed  up,  but  letting  weighty  matters 
unk.  Still  even  they  were  not  altogether  free  from  the  &iling 
of  their  nation ;  but  leaned  too  much  to  the  ambition  and  vanity 
of  founding  a  sect  and  catching  popuhir  applause.  But  the  in- 
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quieition  of  truth  most  be  despaired  of  when  it  toma  aside  to 
trifles  of  this  kind.  Nor  should  we  omit  that  judgment,  or  radier 
divination,  whichwasgiTencoacenungthe  Greeks  by  the  .^Igyp- 
tian  priest, — that  "  they  were  always  boys,  without  antiquity  of 
knowledge  or  knowledge  of  antiquity."  Assuredly  they  have  that 
which  is  characteristic  of  boys ;  they  are  prompt  to  prattie,  but 
cannot  generate;  for  their  wisdom  abounds  in  words  but  is  barren 
of  works.  And  therefore  the  ugns  which  are  taken  from  the 
origin  and  birth-place  of  the  rec«Ted  pbiloeopby  are  not  good. 

LXXII. 
Nor  does  the  character  of  the  time  and  age  yield  much  better 
signs  than  the  character  of  the  country  and  nation.  For  at 
that  period  there  was  but  a  narrow  and  meagre  knowledge 
either  of  time  or  place ;  which  is  the  worst  thing  that  can  be, 
espedaUy  for  those  who  rest  all  on  experience.  For  they 
had  no  history,  worthy  to  be  called  history,  that  went  back  a 
thousand  years;  but  only  fables  and  rumours  of  antiquity. 
And  of  the  regions  and  districts  of  the  world  they  knew  but  a 
email  portion ;  giving  indiecrimiuately  the  name  of  Scythians 
to  all  in  the  North,  of  Celts  to  all  in  the  TVest;  knowing 
nothing  of  Africa  beyond  the  hither  side  of  Ethiopia,  of  Asia 
beyond  the  Ganges ;  much  less  were  they  acquainted  with  the 
provinces  of  the  New  World,  even  by  hearsay  or  any  well- 
founded  rumour ;  nay,  a  multitude  of  climates  and  zones, 
wherein  innumerable  nations  breathe  and  live,  were  pro- 
nounced by  them  to  be  oniohabitable ;  and  the  travels  of 
Democritua,  Plato,  and  Pythagoras,  which  were  rather  subur- 
ban excursions  tlian  distant  journeys,  were  talked  of  as  some- 
thing great  In  our  times  on  the  other  hand  both  many  parts 
of  the  New  World  and  the  limits  on  every  side  of  the  Old 
World  are  known,  and  our  stock  of  experience  has  increased 
to  an  infinite  amount.  Wherefore  if  (like  astrologers)  we  draw 
dgna  from  the  seaeon,  of  their  nativity  or  birth,  nothing  great 
can  be  predicted  of  those  systems  of  philosophy, 

LXXIII, 

Of  all  ngns  tliere  is  none  more  certain  or  more  noble  than 
that  taken  from  fruits.  For  fruits  and  yioxka  are  as  it  wero 
spoBsors  and  sureties  for  the  truth  of  philosophies.  Now,  from 
all  these  ^steme  of  the  Greeks,  and  tWa  ramifications  through 
|wrticular  sciences,  there  can  hardly  after  the  lapse  of  so  many 
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yean  be  adduoed  a  angle  ezperimeDt  wliicli  tends  to  retieve 
and  benefit  the  condition- of  man,  and  which  can  with  truth  be 
referred  to  the  specnlations  and  theories  of  philosophy.  And 
Celeua  ingennonaly  and  wisely  owns  as  much,  when  he  tells  na 
that  tbe  experimental  part  of  medidne  was  first  discovered,  and 
tliat  afterwards  men  philosophised  about  it,  and  himted  for  and 
aasigned  causes ;  and  not  l^  an  inverse  process  that  philo- 
sophy and  the  knowledge  of  causes  led  to  the  discovery  and 
developmeat  of  the  experimental  part  And  therefore  it  was 
not  strange  that  among  the  Egyptians,  who  rewarded  in- 
ventors witli  divine  honours  and  sacred  ritest  there  were  more 
images  of  brutes  tlian  of  men ;  inasmuch  as  brutes  by  their 
natural  instinct  have  produced  many  discoveries,  whereas  men 
by  discussion  and  tiie  oonclusions  of  reason  have  given  birth 
to  few  or  none. 

Some  little  has  indeed  been  produced  by  the  industry  of 
chemists ;  but  it  has  been  produced  accidentally  and  in  passing, 
or  else  by  a  kind  of  vanation  of  experiments,  such  as  mechanics 
use  J  and  not  by  any  art  or  theory ;  for  the  theory  which  they 
have  devised  rather  confuses  the  experiments  than  aids  them. 
They  too  who  have  busied  themselves  with  natural  magic,  as 
they  call  it,  have  but  few  discoveries  to  show,  and  those  trifling 
I  and  imposture-like.  Wherefore,  as  in  religion  we  are  warned 
:  to  show  our  futh  by  works,  so  in  philosophy  by  the  same  rule 
the  system  should  be  judged  of  by  its  fruits,  and  pronounced 
frivolous  if  it  be  barren ;  more  especially  if,  in  place  of  fruits 
of  grape  and  olive,  it  bear  thorns  and  briars  of  dispute  and 
contention. 

X.SXIT. 

Signs  also  are  to  be  drawn  from  the  increase  and  prt^ress 
of  systems  and  sciences.    For  what  is  founded  on  nature  grows 
and  increases;  while  what  ia  founded  on  opinion  varies  but 
increases  not^     If  therefore  those  doctrines  had  not  plainly 
been  like  a  plant  torn  up  from  its  roots,  but  had  remained  at- 
tached to  the  womb  of  nature  and  continued  to  draw  nourish- 
;   ment  from  her,  that  could  never  have  come  to  pass  which  we 
j  have  seen  now  for  twice  a  thousand  years ;  namely,  that  the 
;   sciences  stand  where  they  did  and  remun  almost  in  the  same 
;   condition ;  receiving  no  noticeable  increase,  bat  on  the  con- 
trary, thriving  moat  under  their  first  founder,  and  then  de- 
clining.   Whereas  in  the  mechanical  arts,  which  are  founded 
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oa  natore  and  the  light  of  ezpeiieace,  we  see  the  contnry 
h^ipcn ,  for  these  (as  long  as  they  are  popoJar)  are  cootiiiinUy 
thriving  and  giuwii^,  as  having  in  tbon  a  bnath  of  life ;  at 
first  mdej  then  ODUTementa  afterwaida  adorned,  and  at  all 
times  advancing. 

LXXV. 

There  is  still  another  sign  Temuning  (if  sign  it  can  be  called, 
vrben  it  is  rather  testimony,  nay,  of  all  testimony  the  most 
valid);  I  mean  the  confession  of  the  very  authorities  whom 
men  now  follow.  For  even  they  who  lay  down  the  law  on  all 
things  so  confidently,  do  still  in  their  more  sober  moods  fall  to 
comphunts  of  the  snbtlety  of  nature,  the  obscurity  of  things, 
and  'die  weakness  tX  the  human  mind.  Now  if  tiiis  were  all 
they  did,  some  perhaps  of  a  timid  disposition  m^ht  be  deterred 
from  farther  aeardi,  while  othen  of  a  more  ardent  and  hopeful 
apirit  might  be  whetted  and  incited  to  go  on  farther.  But 
not  content  to  speak  for  themselves,  whatever  is  beyond  their 
own  or  their  master's  knowledge  or  reach  they  set  down  as 
beyond  the  bonnds  of  possibility,  and  pronounce,  as  if  on  the 
authority  of  their  art,  that  it  cannot  be  known  or  done;  thus 
most  presumptaously  and  invidiously  turning  the  weakness  of 
their  own  dieoovM^  into  a  calumny  on  nature  herself,  and 
the  despur  of  the  rest  of  the  world.  Hence  the  school  of  the 
New  Academy,  which  held  Acatahptia  as  a  tenet  and  doomed 
men  to  perpetual  darkness.  Henoe  the  opinion  that  Forms  or 
true  differences  of  things  (which  are  in  tact  laws  of  pure  act) 
are  past  finding  out  and  beyond  the  reach  of  man.  Hence 
too  those  opinicou  in  the  department  of  action  and  operation ; 
as  that  the  heat  of  the  sun  and  of  fire  are  quite  different  in 
Und,— lest  men  should  imagine  that  by  the  operations  of  fire 
anything  like  the  works  of  nature  oan  be  ednced  and  formed. 
Hence  the  notion  that  composition  only  is  the  work  of  man, 
and  mixture  of  none  but  nature, — lest  men  should  expect  from 
art  some  power  of  generating  or  transforming  natural  boi^es. 
By  this  sign,  therefore,  men  will  easily  take  warning  not  to 
mix  up  their  fortunes  and  labours  with  dogmas  not  only 
despaired  of  btd  dedicated  to  despair, 

LXXVI. 

Neither  ia  this  other  ^gn  to  be  omitted ; — that  formerly  there 
existed  among  philosophers  such  great  disagreement,  and  such 
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divemtieB  ia  Uie  sdiools  themselves ;  a  fact  wliioh  sofficieiitl/ 
fihowa  that  the  road  from  the  seosea  to  the  onderetanding  was 
not  skilfullj  laid  out,  when  the  same  groundwork  of  philosophy^ 
(the  nature  of  things  to  wit)  was  torn  and  split  np  into  each 
TBgae  and  multj&rious  errors.  And  although  in  these  times 
disagreements  and  diversities  of  opinion  on  first  principles  and 
entire  systems  are  for  the  most  part  extinguished,  still  on  parts 
of  philosophy  there  remain  innumerable  questions  and  disputes, 
so  that  it  plunly  appears  that  neither  in  the  systems  themselTos 
nor  in  the  modes  of  demonstration  is  there  anything  certain  or 
BOund. 

LXXTII. 

And  as  for  the  general  opinion  that  in  the  philosophy  of 
Aristotle  at  any  rate  there  ia  great  agreement ;  since  after  its 
publication  the  systems  of  older  philosopheia  died  away,  while 
in  the  timca  which  followed  nothing  better  waa  found ;  ao  that 
it  aeems  to  have  been  ao  well  lajd  and  established  as  to  have 
drawn  both  ages  in  its  tnun ;  I  answer  in  the  first  place,  that 
the  common  notion  of  the  falling  off  of  the  old  systems  upon 
the  publication  of  Aristotle's  works  is  a  false  one;  for  long 
afterwards,  down  even  to  the  times  of  Cicero  and  subsequent 
ages,  the  works  of  the  old  philosophers  still  remained.  But  in 
the  times  which  followed,  when  on  the  inundation  of  barbarians 
into  the  Roman  empire  humat)  learning  had  sufiered  ship- 
wreck, then  the  systems  of  Aristode  and  Plato,  like  planks  of 
lighter  and  less  solid  material,  floated  on  the  navea  of  time,  and 
were  preserved.  Upon  the  point  of  consent  also  men  are  de- 
ceived, if  the  matter  be  looki:d  into  more  keenly.  For  true 
consent  is  that  which  consbta  in  the  coincidence  of  free  judg- 
ments, after  due  examination.  But  far  the  greater  number  of 
tiioae  who  have  assented  to  the  philosophy  of  Aristotle  have 
addicted  themselves  thereto  from  prejudgment  and  upon  the 
authority  of  others ;  so  that  it  is  a  following  and  going  along 
together,  rather  than  consent.  But  even  if  it  had  been  a  real 
and  widespread  consent,  still  so  litUe  ought  consent  to  be 
deemed  a  sure  and  solid  confirmation,  that  it  is  in  fact  a  strong 
presumption  the  other  way.  For  the  worst  of  all  auguries  is 
from  consent  in  matters  intellectual  (divinity  excepted,  and 
politics  where  there  is  right  of  vote).  For  nothing  pleases 
the  many  unless  it  strikes  the  imagination,  or  binds  the  under- 
standing with  the  bands  of  common  notions,  as  I  have  already 
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Mid.  We  ma^  verj  well  trsnafer  therefore  from  moral  to  in- ' 
tellectoal  matters,  the  saying  of  Pho(aon,  that  if  the  mtiltitutle 
assent  and  ap[^ud  men  ought  immediately  to  examine  them- 
Belves  as  to  what  blunder  or  &alt  they  may  have  committed. 
This  sign  therefore  is  one  of  the  most  unfavonrahle.  And  bo 
mnch  for  this  point;  namely,  that  the  ugna  ot  truth  and 
sonndnees  in  the  received  systems  and  sciences  are  not  good; 
whether  they  be  drawn  &om  their  origin,  or  from  their  fruits, 
or  from  their  progress,  or  from  the  confessions  of  their  founders, 
or  from  general  consents 

LXXTIII.    " 

I  now  come  to  the  causes  of  these  errors,  and  of  so  long  a  con- 
tlnnanca  in  them  through  so  many  ages ;  which  are  very  many 
and  very  potent;  — that  all  wonder  how  these  considerations 
wluch  I  bring  forward  should  have  escaped  men*s  notice  till 
now,  may  cease ;  and  the  only  wonder  he,  how  now  at  last 
they  should  have  entered  into  any  man's  head  and  become  the 
eut^ect  of  his  thoughts ;  which  truly  I  myself  esteem  as  the 
result  of  some  happy  accident,  rather  than  of  any  excellence  of 
Jacnlty  in  me ;  a  birth  of  Time  rather  than  a  birth  of  Wit. 
Now,  in  the  first  place,  those  so  many  ^es,  if  yon  weigh  the 
case  truly,  shrink  into  a  very  small  compass.  For  out  of  the 
five  and  twenty  centuries  over  which  the  memory  and  learning 
of  men  extends,  you  can  hardly  pick  out  six  tliat  were  fertile 
in  sciences  or  favourable  to  their  development.  In  times  uo 
less  than  in  re^ona  there  are  wastes  and  deserts.  For  only 
three  revolutions  and  periods  of  learning  can  properly  be 
reckoned;  one  among  the  Greeks,  the  second  among  the 
Romans,  and  the  last  among  ua,  that  is  to  say,  the  nations  of 
Western  Europe ;  and  to  each  of  these  hardly  two  centuries 
can  justly  be  assigned.  The  intervening  ^es  of  the  world,  in 
respect  of  any  rich  or  fionriahing  growth  of  the  sciences,  were 
onproeperoas.  For  neither  the  Arabians  nor  the  Schoohnen 
need  be  mentioned;  who  in  the  intermediate  times  rather 
crushed'  the  sciences  with  a  multitude  of  treatises,  than 
increased  their  weight.  And  therefore  the  first  cause  of  so 
meagre  a  pn^ess  in  the  st^ences  is  duly  and  orderly  referred 
to  the  narrow  limits  of  the  time  that  has  been  favourable  to 
them. 

'  CoKtrirtnmt:  wore  tbera  tuud,  I  mppaw  i  Ulw  ■  path  mttch  trodden.—/.  S. 
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UEXIX. 

In  the  BdGond  pkoe  ibere  preaents  itself  a  canae  of  great 
weight  in  all  wajs ;  namely,  that  during  those  very  ages  in 
which  the  wite  and  learning  of  men  have  flouriehed  most,  or 
indeed  flonrished  at  all,  the  least  part  of  their  diligent  was 
given  to  natural  philosophy.     Yet  this  very  plulosophy  it  is 

'  that  ought  to  be  esteemed  the  great  mother  of  the  sciences. 
For  all  arts  and  all  Bcienoee,  if  torn  &om  this  root,  though  they 
may  be  polished  and  shaped  and.  made  fit  for  use,  yet  th'ey 
wiUJ]tud1y^row.  Kow  it  is  well  known  that  after  the  Chris- 
tian religion  was  received-and  grew  strong,  by  for  the  greater 
number  <^  the  best  wits  applied  tliemselTes  to  theology ;  that 
to  this  both  the  highest  rewards  were  offered,  and  helps  of 
all  kinds  most  abundantly  supplied ;  aod  that  this  devotioa  to 
theology  chiefly  occupied  that  third  portion  or  epodi  of  time 
among  ujb  Europeans  of  the  West;  and  the  more  so  because 
about  the  same  time  both  literature  began  to  flourish  and  re- 
ligious controversies  to  spring  up.  In  the  age  before,  on  the 
oUier  hand,  during  die  continuance  of  the  second  period  among 
the  Bomaus,  the  meditations  and  labours  of  philosophers  were 
prin(»pally  employed  and  conBumed  on  moral  philosophy,  which 
to  the  Hea&en  was  as  theology  to  ns.  Moreover  in  those 
times  the  greatest  wits  applied  themselves  very  generally  to 
public  afl^rs ;  the  magnitude  of  the  Boman  empire  requiring 

'  the  services  of  a  great  number  of  persons.  .Again,  the  age  in 
which  natural  philosophy  was  seen  to  flourish  most  among  the 
Greeks,  was  but  a  brief  particle  of  time ;  for  in  early  ages  the 
Seven  Wise  Men,  as  they  were  called,  (all  except  Thales)  ^plied 
themselves  to  morals  and  politics ;  and  in  later  times,  when 
Socrates  had  drawn  down  philosophy  &om  heaven  to  earth, 
moral  philosophy  became  more  fiuhionable  than  ever,  and 
diverted  the  minds  of  men  from  the  philosophy  of  nature. 

Nay,  the  very  period  itself  in  which  inquiries  concerning 
nature  flourished,  wss  by  controversies  and  the  ambitious  dis- 
play of  new  opinions  corrupted  and  made  useless.  Seeing 
therefore  that  during  those  three  periods  natural  philosophy 
was  in  a  great  degree  either  neglected  or  hindered,  it  is  no 
wonder  if  men  made  but  small  advance  in  that  to  which  they 
were  not  attending. 

LXXX. 

To  this  it  may  be  added  that  natural  philosophy,  even  among 
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those  wlio  liave  attended  to  it,  has  Bcarcely  ever  poseeseed, 
eepemlly  in  these  later  times,  a  disengaged  and  whole  man 
(imlesa  it  were  some  monk  studying  in  his  cell,  or  some  gen-  \ 
tleman  in  his   conntiy-honse),   hut  that  it  has   been  made   i 
merely  a  paesage  and  bridge  to  eometiung  else.     And  so  tlus 
great  mother  of  the  sciences  has  with  strange  iniUgnity  been  | 
degraded  to  the  ofllces  of  a  servant ;  having  to  attend  on  the  ! 
bnaineBS  of  medicine  or  mathematics,  and  likewise  to  wash  and  j 
imbue  youthful  and  onripe  wits  with  a  sort  of  first  dye>  in  \ 
order  that  they  may  be  the  fitter  to  recnve  another  ai^^rwards. 
Meanwhile  let  no  man  look  for  much  progress  in  the  siMencee — 
espetnally  in  the  practloal  part  of  them  —  unless  natural  philo- 
Bophy  be  carried  on  and  applied  to  particular  sraencee,  and  par* 
ticular  sciences  be  carried  back  agun  to  natural  philosophy. 
For  want  of  this,  astronomy,  optics>  music,  a  number  of  me- 
chanical arts,  medicine  itself, — nay,  what  one   might  more    ^ 
wonder   at,   moral  and  political  philosophy,  and  the   logical 
sciences, — altogether  lack  profoundness,  and  merely  glide  along 
the  surface  and  variety  of  things ;  because  after  these  par- 
ticular sdences  have  been  once  distributed  and  established, 
they  are   no  more  nourished  by  natural  philosophy;   which 
might  have  drawn  out  of  the  tme  contemplation  of  motions, 
rays,  sounds,  texture  and  configuration  of  bodies,  affections, 
and  intellectual  perceptions,  the  means  of  imparting  to  them 
fresh  strength  and  growth.  And  therefore  it  is  nothing  strange 
if  the  sciences  grow  not,  seeing  they  are  parted  &om  their 
roots. 

LXXXI, 
Agun  there  is  another  great  and  powerful  cause  why  the 
sciences  have  made  hut  little  progress;  which  is  this.  It  is 
not  posfflhle  to  run  a  course  aright  when  the  goal  itself  has 
not  been  rightly  placed.  Now  the  true  and  lawful  goal  of  the 
Btuences  is  none  other  than  this :  that  human  life  be  endowed 
with  new  discoveries  and  powers.  But  of  this  the  great 
majori^  have  no  feeling,  hut  are  merely  hireling  and  pro- 
fessorial ;  except  when  it  occauonally  happens  that  some  work- 
man of  acuter  wit  and  covetous  of  honour  applies  himself  to 
■  new  invention ;  which  he  mostly  does  at  the  expense  of  his 
fortunes.  But  in  general,  so  fiu-  are  men  from  proponng  to 
themselves  to  augment  the  mass  of  arts  and  sciences,  that  from 
the  maaa  already  at  hand  they  neither  take  nor  look  for  any- 
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filing  more  th&n  what  they  may  turn  to  use  in  their  lectures, 
or  to  gain,  or  to  repatatioa,  or  to  some  similar  advantage.  And 
if  any  one  out  of  all  the  multitude  court  science  with  honest 
affection  and  for  her  own  sake,  yet  even  with  him  the  object 
will  be  found  to  be  rather  the  variety  of  contemplations  and 
doctrines  than  the  severe  and  rigid  search  after  truth.  And  if 
by  chance  there  be  one  who  seeks  af^r  truth  in  earnest,  yet 
even  he  will  propose  to  himself  such  a  kind  of  truth  as  shall 
yield  satisfaction  to  the  mind  and  understanding  in  rendering 
causes  for  things  long  since  discovered,  and  not  the  truth  which 
shall  lead  to  new  assurance  of  works  and  new  light  of  axioms. . 
If  then  the  end  of  the  sciences  has  not  as  yet  been  well  placed, 
it  is  not  strange  that  men  have  erred  as  to  the  means. 


And  as  men  have  misplaced  the  end  and  goal  of  the  sciences ; 
BO  agun,  even  if  they  had  placed  it  right,  yet  they  have  chosen 
a  way  to  it  which  is  altogether  erroneous  and  impassable. 
And  an  astonishing  thing  it  is  to  one  who  rightly  considers 
the  matter,  that  no  mortal  should  have  seriously  applied  him- 
self to  the  opening  and  laying  out  of  a  road  for  the  human 
understanding  direct  from  the  sense,  by  a  course. of  experiment 
orderly  conducted  and  well  built  up ;  but  that  all  has  been  left 
either  to  the  mist  of  tradition,  or  the  whirl  and  eddy  of  ail- 
ment, or  the  fluctuations  and  mazes  of  chance  and  of  vague 
and  ill-digested  experience.  Now  let  any  man  soberly  and 
diligently  consider  what  tJie  way  is  by  which  men  have  been 
accustomed  to  proceed  in  the  investigation  and  discovery  of 
things ;  and  in  the  first  place  he  will  no  doubt  remark  a  method 
of  discovery  very  simple  uid  inartifldal ;  which  is  the  most 
ordinary  method,  and  is  no  more  than  this.  When  a  man 
addresses  himself  to  discover  something,  he  fir8t_a££ks  j)ut  and  ' 
sete  before  him  all  that  has  been  _(aid  .,^ut  it  by  f**he,v ; 
then  he  begins  to  meditate  for_  himself;,  and  so  by  much  feta- 
tion and  working  of  the  wit  solidta  and  as  it  were  evokes  his 
own  spirit  to  give  him  oracles:  whidi  method  has  no  foundation 
at  all,  but  rests  only  upon  opiniooa  and  is  carried  about  with 
them. 

Another  may  perhaps  call  in  logic  to  discover  it  for  him; 
but  that  has  no  relation  to  the  matter  except  in  name.  For 
logical  invention  does  not  discover  principles  and  chief  axioms. 
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of  which  arte  are  composed,  but  only  anch  thingB  aa  appear  to 
be  consstent  wi^  them.  For  if  you  grow  more  om-ious  and 
importanate  and  busy,  and  question  her  of  probations  and 
iDvention  of  principles  or  primary  axioms,  her  answer  is  well 
known :  she  refers  you  to  the  futh  you  are  bound  to  ^ve  to 
the  principles  of  each  separate  art 

There  remains  simple  experience ;  which,  if  taken  as  it  comes,  i 
is  called  accident ;  if  sought  for,  experiment.  But  this  kind  \ 
of  experience  is  no  better  than  a  broom  without  its  band,  as  '{ 
the  saying  is ;  —  a  mere  groping,  as  of  men  in  the  dark,  that  feel 
all  roand  them  for  the  chance  of  fintUng  their  way ;  when  they 
had  much  better  wait  for  daylight,  or  light  a  candle,  and 
tlieQ  go.  But  the  true  method  of  experience  on  the  contrary 
first  lights  the  candle,  and  then  by  means  of  the  candle  shows 
the  way ;  conimeucing  as  it  does  with  experience  duly  ordered 
and  digested,  not  bungling  or  erratic,  and  irom  it  educing 
axioms,  and  from  established  axioms  again  new  experiments; 
even  as  it  was  not  without  order  and  method  that  the  divine 
word  operated  on  the  created  mass.  Let  men  therefore  cease 
to  wonder  that  the  course  of  science  is  not  yet  wholly  run, 
seeing  that  they  have  gone  altogether  astray;  either  leaving 
and  abandoning  experience  entirely,  or  losing  their  way  ia  it 
and  wandering  round  and  round  as  in  a  labyrinth;  whereas  a 
method  rightly  ordered  leads  by  an  unbroken  route  through 
the  woods  of  experience  to  the  open  ground  of  axioms, 

T.TTTCm, 

This  evil  however  has  been  strangely  increased  by  an  opinion 
or  conceit,  which  though  of  long  standing  is  vain  and  hurtful ; 
namely,  that  the  dignity  of  the  human  mind  is  impaired  by 
long  and  close  intercourse  with  experiments  and  particulars, 
subject  to  sense  and  baund  in  matter ;  especially  as  they  are 
laborious  to  seardi,  ignoble  to  meditate,  har^h  to  deliver, 
ilUberal  to  practise,  infinite  in  number,  and  minute  in  sub- 
tlety. So  that  it  has  come  at  length  to  this,  tliat  the  true  way 
ia  not  merely  deserted,  bat  shut  out  and  stopped  up;  expe- 
rience being,  I  do  not  say  abandoned  or  badly  managed,  but 
rejected  with  disdiun. 

LSXXIV. 
Agun,  men  have  been  kept  back  as  by  a  kind  of  enchant- 
VOL.  IV.  o 
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meat  from  pn^resa  in  the  soiencee  b;  reverence  for  antiquity, 
by  the  authority  of  men  accounted'  great  in  philoaophy,  nnd 
then  by  general  consent.     Of  the  laet  I  have  spoken  above. 

As  for  antiqui^,  the  opinion  touching  it  which  men  entertain 
is  quite  a  negligent  one,  and  scarcely  consonant  with  the  word 
itself.  For  the  old  age  of  the  world  ia  to  be  accounted  the 
true  antiquity ;  and  this  is  the  attribute  of  our  own  times,  not 

'  of  that  earlier  age  of  the  world  in  which  the  ancients  lived; 
and  which,  though  in  respect  of  us  it  was  the  elder,  yet  in 
respect  of  the  world  it  was  the  younger.  And  truly  as  we 
look  for  greater  knowledge  of  human  things  and  a  riper  judg- 
ment in  the  old  man  than  in  the  young,  because  of  his  expe- 
rience and  of  the  number  and  variety  of  the  things  which  he 
has  seen  and  heard  and  thought  of;  so  in  like  manner  &om  our 
age,  if  it  but  knew  its  own  strength  and  chose  to  essay  and 
exert  it,  much  more  might  fiurly  be  expected  than  from  the 
ancient  times,  inasmuch  as  it  is  a  more  advanced  age  of  the 
world,  and  stored  and  stocked  with  infinite  experiments  and 
observations. 

Nor  must  it  go  for  nothing  that  by  the  distant  voyages  and 
travels  wliich  have  become  frequent  in  our  times,  many  Uiings 
in  nature  have  been  lud  open  and  discovered  which  may  let  in 
new  light  upon  philosophy.  And  surely  it  would  be  dis- 
graceful if,  while  the  regions  of  the  material  globe, — that  is, 
of  the  earth,  of  the  sea,  and  of  the  stars, — have  been  in  our 
times  laid  widely  open  and  revealed,  the  intellectual  globe 

I  should  remain  shut  up  within  the  narrow  limits  of  old  dis- 

'  coveries. 

And  with  regard  to  authority,  it  shows  a  feeble  mind  to 
grant  so  much  to  authors  and  yet  deny  time  his  rights,  who 
is  the  author  of  aathors,  nay  rather  of  all  authority.  For 
rightiy  is  truth  called  the  daughter  of  time,  not  of  authority. 
It  is  no  wonder  therefore  if  those  enchantments  of  antiquity 
and  authority  and  consent  have  so  bound  up  men's  powers 
that  they  have  been  made  impotent  (like  persons  bewitched) 
to  accompany  with  the  nature  of  things.* 

T.TfTfTT. 

Nor  is  it  only  the  admiration  of  antiquity,  authority,  and 

consent,  that  has  forced  the  industry  of  man  to  rest  satisfied 

■  Coaif*ieSl^e.S!ihar.^66e.YolU.p.63*.  —  J.S. 
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vith  the  discoveries  already  made ;  but  also  an  admiratioii  for 
ihe  works  tbemselTea  of  which  the  human  race  has  long 
been  in  poseeeaion.  For  when  a  man  looks  at  the  variety  and 
the  beauty  of  the  provision  which  the  mechanical  arts  have 
brought  together  for  men's  use,  he  will  certainly  be  more 
inclined  to  admire  the  wealth  of  man  than  to  feel  his  wants : 
not  considering  that  the  original  observaliona  and  operations 
of  nature  (whidi  ore  the  life  and  moving  principle  of  all  that 
variety)  are  not  many  nor  deeply  fetched,  and  that  the  rest  is 
but  patience,  and  the  subtle  and  ruled  motion  of  the  hand  and 
instruments ; — as  the  making  of  docks  (for  instance)  is  certiunly 
a  subtle  and  exact  work:  their  wheels  seem  to  imitate  the 
celestial  orbs,  and  their  alternating  and  orderly  motion,  the 
pulse  of  animals :  and  yet  all  this  depends  on  one  or  two 
axioms  of  nature. 

Agun,  if  yon  observe  the  refinement  of  the  liberal  arts,  or 
even  that  which  relates  to  the  mechanical  preparation  of  natural 
substances;  and  take  notice  of  such  things  as  the  discovery 
in  astronomy  of  the  motions  of  the  heavens,  of  harmony  in 
music,  of  the  letters  of  the  alphabet  (to  this  day  not  in  use 
among  the  Chinese)  in  grammar:  or  again  in  things  me- 
chanical, the  discovery  of  the  works  of  Bacchus  and  Ceres — 
that  is,  of  the  arts  of  preparing  wine  and  beer,  and  of  making 
bread ;  the  discovery  once  more  of  the  delicacies  of  the  table, 
of  dlfitillations  and  the  like ;  and  if  you  likewise  bear  in  mind 
the  long  periods  which  it  has  taken  to  bring  these  things  to 
their  present  degree  of  perfection  (for  they  are  all  ancient 
except  distillation),  and  agun  (as  has  been  said  of  clocks)  how 
little  they  owe  to  observations  and  axioms  of  nature,  and  how 
easily  and  obviously  and  as  it  were  by  casual  suggestion  they 
may  have  been  discovered ;  you  will  easily  cease  from  won- 
dering, and  on  the  contrary  will  pity  the  condition  of  man- 
kind, se^g  that  in  a  course  of  so  many  ages  there  has  been 
•o  great  a  dearth  and  barrenness  of  arts  and  inventions.  And 
yet  these  very  discoveries  which  we  have  jnst  mentioned, 
are  older  than  philosophy  and  intellectaal  arts.  So  that,  if  i 
the  truth  must  be  spoken,  when  the  rational  and  d<^ma-  1 
tical  sciences  began  the  discovery  of  useful  works  came  to 
an  end. 

And  agun,  if  a  man  turn  from  the  workshop  to  the  library, 
and  wonder  at  the  immense  variety  of  books  he  eees  diere,  let 
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him  but  examine  and  diCgeatly  inspect  their  matter  and  con- 
tents, and  his  wonder  will  aesurediy  be  turned  the  other  way  ; 
for  after  obeerving  tJieir  endleaa  repetitions,  and  how  men  are 
ever  sajdng  and  doing  what  has  been  eiud  and  done  before,  he 
will  pass  from  admiration  of  the  variety  to  astonishment  at  the 
poverty  and  Bcantiaeas  of  the  subjects  which  till  now  have 
occupied  and  possesBed  the  minds  of  men. 

And  if  again  he  descend  to  the  coomderatioa  of  those  arts 
which  are  deemed  curious  rather  than  safe,  and  look  more 
closely  into  the  works  of  the  Alchemists  or  the  Magicians,  he 
will  be  in  doubt  perhaps  whether  he  ought  rather  to  laugh 
over  them  or  to  weep.  For  the  Alchemist  nurses  eternal  hope, 
and  when  the  tlung  fails,  lays  the  blame  upon  some  error  of 
his  own;  fearing  either  that  he  has  not  eoffidentiy  nnderstood 
tiie  words  of  his  art  or  of  his  authors  (whereupon  he  tarns  to 
tradition  and  auricular  whispers),  or  else  that  in  hia  manipula- 
tions he  has  made  some  slip  of  a  scruple  in  weight  or  a 
momeiit  in  time  (whereupon  he  repeats  his  trials  to  infinity); 
and  when  meanwhile  among  the  chances  of  experiment  he 
lights  upon  some  conclusions  either  in  aspect  new  or  for  utility 
not  contemptible,  he  takes  these  for  earnest  of  what  ie  to  come, 
and  feeds  his  mind  upon  them,  and  magnifies  them  to  the  most, 
and  sopplies  the  rest  in  hope.  Not  but  that  Alchemists  have 
made  a  good  many  discoveries,  and  presented  men  with  useful 
inventions.  But  their  case  may  be  well  compared  to  the  fable 
of  the  old  man,  who  bequeathed  to  his  sons  gold  buried  in  a 
vineyard,  pretending  not  to  know  the  exact  spot ;  whereupon 
the  sons  applied  themselves  diligentiy  to  the  dicing  of  the 
vineyard,  and  though  no  gold  was  found  there,  yet  the  vinti^e 
by  that  digging  was  made  more  plentiful. 

Agiun  the  students  of  natural  magic,  who  ezplfun  every- 
thing by  Sympathies  and  Antipathies,  have  in  their  idle  and 
most  slothful  conjectures  ascribed  to  substances  wonderful 
Tirtnes  and  operations ;  and  if  ever  they  have  produced  works, 
they  have  been  such  as  Eum  rather  at  admiration  and  novelty 
than  at  utility  and  fruit. 

In  superstitions  magic  on  the  other  hand  (if  of  this  also  we 
must  speak),  it  is  especially  to  be  observed  that  they  are  but 
subjects  of  a  certain  and  definite  kind  wherein  the  curious  and 
superstitions  arts,  in  all  nations  and  a^ea,  and  religions  also, 
have  worked   or   played.      These    therefore  we  may  pass. 
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Meuiwhile  it  is  nowiae  stnnge  if  o[Hmoa  of  plenty  has  been 
the  CMue  of  want. 

Lxxxyi. 

'Further,  thia  admiration  of  men  for  knowledges  and  artS)  — 
on  admiration  in  itself  weak  enough,  and  well-nigh  childish, 
—  has  been  increased  hj  the  craft  and  artifices  of  those  who 
hare  handled  and  transmitted  sciences.  For  they  set  them 
forth  with  sQch  ambition  and  parade,  and  bring  them  into 
the  view  of  the  world  eo  fashioned  and  masked,  as  if  they 
were  complete  in  all  parts  and  finished.  For  if  you  look  at 
the  method  of  them  and  the  divifiions,  they  seem  to  embrace 
and  comprise  everything  which  can  belong  to  the  subject 
And  although  these  divieions  are  ill  filled  out  and  are  but  as 
empty  cases,  still  to  the  common  mind  they  present  the  form 
and  plan  of  a  perfect  science.  But  the  first  and  most  ancient 
seekers  after  truth  were  wont,  with  better  faith  and  better 
fortune  too,  to  throw  the  knowledge  which  they  gathered  from  i 
the  contemplation  of  things,  and  which  they  meant  to  store  | 
up  for  use,  into  ^horisms ;  that  is,  into  short  and  scattered  [ 
sentences,  not  linked  together  by  an  artificial  method;  and  ' 
did  not  pretend  or  profess  to  embrace  the  entire  art.  But  as 
the  matter  now  is,  it  is  nothing  strange  if  men  do  not  seek  to 
advance  in  things  delivered  to  them  as  long  since  perfect  and 
complete. 

LXXXVII. 

Moreover  the  antnent  systems  have  received  no  slight  acces- 
non  of  reputation  and  credit  from  tJie  vanity  and  levity  of  those 
who  have  propounded  new  ones ;  especially  in  the  active  and 
practical  department  of  natural  plulosophy.  For  there  have 
not  been  wanting  talkers  and  dreamers  who,  partly  from  ore- 
dolity,  partly  in  imposture,  have  loaded  mankind  with  pro- 
mises, offering  and  announcing  the  prolongation  of  life,  the 
retardation  of  age,  the  alleviation  of  pain,  the  repairing  of 
nataral  defects,  the  deceiving  of  the  senses ;  arts  of  binding 
and  inciting  the  affections,  of  illuminating  and  exalting  the  in- 
tellectual faculties,  of  transmuting  substances,  of  strengthen- 
ing and  multiplying  motions  at  will,  of  making  impressions 
and  alterations  in  the  air,  of  bringing  down  and  procuring 
celestial  influences ;  arts  of  divining  things  future,  and  bring- 
iatt  things  distant  near,  and  revealing  things  secret ;  and  many 
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more.  But  with  n^id  to  these  lavish  promieen,  this  jud^ 
ment  would  oot  be  fax  amies ;  that  there  ie  u  much  difference 
in  philosophy  between  their  Taiutjes  and  true  arte,  as  there  ie 
in  history  between  the  exploits  of  Julius  Cesar  or  Alexander 
the  Great,  and  the  exploits  of  Amadis  of  Gaul  or  Arthur  of 
Briton.  For  it  is  true  that  those  illustrious  generals  really 
did  greater  things  than  these  shadowy  Heroes  are  even  feigned 
to  have  done ;  but  they  did  ihem  by  means  and  ways  of  action 
not  fabulous  or  monstrous.  Yet  surely  it  is  not  fair  that  the 
credit  of  true  history  should  be  lessened  because  it  has  some- 
times been  injured  and  wronged  by  fables.  Meanwhile  it  is 
not  to  be  wondered  at,  if  a  great  prejudice  is  raised  agtunst 
new  propositions,  especially  when  works  are  also  mentioned, 
because  of  those  impostors  who  have  attempted  the  like ;  since 
iheir  excess  of  vanity,  and  the  disgust  it  has  bred,  have  their 
effect  still  in  the  destruction  of  all  greatness  of  mind  in  enter- 
prises of  tlus  kind. 


Far  more  however  has  knowle^e  suffered  from  littleness  of 
spirit  and  the  smaHness  and  slightness  of  the  tasks  which  human 
industry  has  proposed  to  itself.  And  what  is  worst  of  all,  this 
very  littleness  of  spirit  comes  with  a  certun  air  of  arrogance 
■and  superiority. 

For  in  the  first  place  there  is  found  in  all  arts  one  general 
device,  which  has  now  become  familiar, — that  the  author  lays 
the  weakness  of  his  art  to  the  chai^  of  nature :  whatever 
his  art  cannot  attain  he  sets  down  on  the  authority  of  the 
same  art  to  be  in  nature  impossible.  And  truly  no  art  oan 
be  oondenmed  if  it  be  judge  itsel£  Moreover  the  philosophy 
which  is  now  in  vogue  embraces  and  cherishes  certain  tenets, 
the  purpose  of  which  (if  it  be  diligently  examined)  ie  to 
persuade  men  that  nothing  difficult,  nothing  by  which  nature 
may  be  commanded  and  subdued,  can  be  expected  from  art  or 
himian  labour ;  as  with  respect  to  the  doctrine  tliat  the  heat  of 
the  sun  and  of  fire  differ  in  kind,  and  to  that  other  concerning 
,  mixture,  has  been  already  observed.  Which  things,  if  they  be 
]  noted  accurately,  tend  wholly  to  the  unftur  drcomscriptiou  of 
human  power,  and  to  a  deliberate  and  factitious  despair ;  which 
not  only  disturbs  the  auguries  of  hope,  but  also  cuts  the  unews 
and.  spur  <tf  industry,  and  throws  away  the  chances  of  expe- 
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rience  itaelf ;  and  all  for  the  Bake  of  having  their  art  thought 
perfect,  and  for  the  miserahle  vun  glory  of  making  it  believed 
that  whatever  has  not  yet  been  discovered  and  comprehended 
can  never  be  discovered  or  comprehended  hereafter. 

And  even  if  a  man  apply  himself  iurly  to  facts,  and  endea- 
vour to  find  oat  something  new,  yet  be  will  confine  his  lum 
and  intention  to  the  investigation  and  working  out  of  eome  one  , 
discovery  and  oo  more ;  such  as  the  nature  of  the  magnet,  &e  [ 
ebb  and  flow  of  the  aea,  the  system  of  the  heavens,  and  things  / 
of  this  kind,  which  seem  to  be  in  eome  measure  secret,  and  ' 
have  hitherto  been  handled  without  much  success.  Whereas  it 
is  most  unskilful  to  investigate  the  nature  of  anything  in  the 
thing  itself;  seeing  that  the  same  nature  which  appears  in 
some  tilings  to  be  latent  and  hidden  is  in  others  manifest  and 
palpable;  wherefore  in  the  former  it  prodoces  wonder,  in 
the  latter  excites  no  attention ;  as  we  find  it  in  the  nature  of 
consistency,  which  in  wood  or  stone  is  not  observed,  but  is 
passed  over  under  the  appellation  of  solidity,  without  further 
inquiry  as  to  why  separation  or  solution  of  continuity  is 
avoided ;  while  in  the  case  of  bubbles,  which  form  themselves 
into  oertwn  pellicles,  curiously  shaped  into  hemispheres,  so 
that  the  eolntioD  of  continuity  is  avoided  for  a  moment,  it  is 
thought  R  sabtie  matter.  In  fact  wbat  ia  eome  things  is 
accounted  a  secret  has  in  others  a  manifest  and  well  known 
nature,  which  will  never  be  recognised  as  long  as  the  ezpcn- 
menta  and  thoughts  of  men  are  engaged  on  the  former  only. 

Bat  generally  speaking,  in  medianics  old  discoveries  pass 
for  new,  if  a  man  does  bat  refine  or  embellish  them,  or  unite 
several  in  one,  or  couple  them  better  with  their  use,  or  make 
the  work  in  greater  or  less  volume  than  it  was  before,  or  the 
like. 

Thus  then  it  is  no  wonder  if  noble  inventions  and  worthy  of 
mankind  have  not  been  brought-to  light,  when  men  have  been 
contented  and  delighted  with  such  trifiing  and  puerile  tasks, 
and  have  even  fancied  that  in  them  they  have  been  endeavour- 
ing after,  if  not  accomplishing,  some  great  matter. 


Neither  is  it  to  be  fingotten  that  in  every  age  Natural  Phi- 
losophy has  had  a  troublesome  adversary  and  hard  to  deal 
with ;  namely,  superstition,  and  the  blind  and  immoderate  zeat 
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cf  religion.  For  we  see  among  the  GreelcB  that  those  wlio  first 
proposed  to  men's  then  aninitiated  ears  the  natural  causes  for 
thunder  and  for  storms,  were  thereupon  found  guilty  of  im- 
piety. Nor  was  much  more  forbearance  shown  by  some  of  the 
antnent  &tbers  of  the  ChristJan  church  to  those  who  on  most 
couTmciug  grounds  (such  as  no  one  in  his  senses  would  now 
think  of  contradicting)  maintained  that  the  earth  was  round, 
and  of  consequence  asserted  the  existence  of  the  antipodes. 

Moreoyer,  as  things  now  are,  to  discouree  of  nature  is  made 
harder  and  more  perilous  by  'the  summaries  and  systems  of  the 
schoolmen ;  who  having  reduced  theology  into  regular  order  as 
well  as  they  were  able,  and  fashioned' it  into  the  shape  of  an 
art,  ended  in  inoorporaring  the  contentious  and  thorny  philo- 
sophy of  Aristotle,  more  than  was  fit,  with  the  body  of  religion. 

To  the  same  result,  though  in  a  different  way,  tend  the  specu- 
lations of  those  who  have  taken  upon  them  to  deduce  the  truth  of 
the  Christian  religion  from  the  prindplea  of  philosophers,  and 
to  confinn  it  by  their  authority ;  pompously  solemnising  this 
'  union  of  the  sense  and  f^th  as  a  lawful  marriage,  and  enter- 
taining men's  minds  with  a  plea^ng  variety  of  matter,  but  all 
the  while  disparaging  things  divine  by  nungling  them  with 
things  human.  Now  in  euch  mixtures  of  theology  with  philo- 
sophy only  the  received  doctrines  of  philosophy  are  included ; 
while  new  ones,  albeit  changes  for  the  better,  are  all  but  ex- 
pelled and  exterminated. 

Lastly,  you  will  find  that  by  the  simpleness  of  certain  divines, 
access  to  any  philosophy,  however  pure,  is  well  nigh  closed. 
Some  are  weakly  afraid  lest  a  deeper  search  into  nature  should 
tran^ress  the  permitted  limita  of  sobermindedneBs ;  vrrongfuUy 
wresting  and  transferring  what  is  said  in  holy  writ  against 
/  those  who  pry  into  sacred  mysteries,  to  the  hidden  things  of 
/  nature,  which  are  barred  by  no  prohibition.  Others  with  more 
subtiety  surmise  and  reflect  that  if  second  causes  are  unknown 
everything  can  more  readily  be  referred  to  the  divine  hand  and 
rod ;  a  point  iu  which  they  tiiink  reli^on  greatiy  concerned ; 
which  is  in  fact  nothing  else  but  to  seek  to  gratify  God  with  a 
j  lie.  Others  fear  from  past  example  that  movements  and  changes 
in  philosophy  will  end  in  assaults  on  religion.  And  others 
*  again  appear  apprehen^vo  that  in  the  investigation  of  nature 
something  may  be  found  to  subvert  or  at  least  shake  the  au- 
thority of  religion,  especially  with  the  unlearned.     But  these 
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ivo  last  fears  seem  to  me  to  savonr  utterly  of  carnal  wisdom ; 
as  if  men  in  the  recesses  and  secret  thoughts  of  their  hearts 
doubted  and  distrusted  the  strength  of  religion  and  the  empire 
of  futh  over  the  sense,  and  therefore  feared  that  the  investiga- 
tion of  truth  in  nature  might  be  dangerous  to  them.  But  if 
the  matter  be  truly  considered,  natural  philosophj  is  after  the 
word  of  God  at  once  the  surest  medicine  against  superstiUon, 
and  the  most  approved  nourishment  for  &ith,  and  dierefore 
abe  is  rightly  given  to  reli^on  as  her  most  faithful  handmaid, 
since  the  one  displays  the  will  of  God,  the  other  his  power. 
For  he  did  not  err  who  said  "  Ye  err  in  that  ye  know  not  tha 
Scriptures  and  the  power  of  Qod,"  thus  coupling  and  blending 
in  an  indissoluble  bond  information  concerning  his  will  and 
meditation  concerning  his  power.  Meanwhile  it  is  not  surprising 
if  the  growth  of  Natural  Philosophy  is  checked,  when  religion, 
the  thing  which  has  most  power  over  men's  minds,  has  by  the 
simplenesB  and  incautious  zeal  of  cerbun  penons  been  drawn 
to  take  part  agiunst  her. 


Again,  in  tlie  customs  and  institutions  of  schools,  academies, 
colleges,  and  umilar  bodies  destined  for  the  abode  of  learned 
men  and  the  cultivation  of  learning,  everything  is  found  adverse 
to  the  prepress  of  science.  For  the  lectures  and  exercises 
there  are  so  ordered,  that  to  think  or  speculate  on  anything 
out  of  the  common  way  can  hardly  occur  to  any  man.  And  if 
one  or  two  have  tiie  boldness  to  use  any  liberty  of  judgment, 
they  must  undertake  the  task  all  by  themselves;  they  can 
have  no  advantage  from  the  company  of  others.  And  if  they 
can  endure  this  also,  they  will  find  their  industry  and  largeness 
oi  mind  no  slight  hindrance  to  their  fortune.  For  the  studies 
of  men  in  these  places  are  confined  and  as  it  were  imprisoned 
in  the  writings  of  certain  authors,  from  whom  if  any  man 
dissent  he  is  straightway  arraigned  as  a  turbulent  person  and 
an  innovator.  But  surely  there  is  a  great  distinction  between 
matters  of  state  and  the  arts;  for  the  danger  &om  new  motion 
and  from  new  light  is  not  the  same.  In  matters  of  state  a 
change  even  for  the  bett«r  is  distrusted,  because  it  unsettles 
what  is  established;  these  things  resting  on  authority,  con- 
sent, fame  and  opinion,  not  on  demonstration.  But  arts  and 
sciences  should  be  like  mines,  where  the  noiso  of  new  works 
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and  furtber  advances  u  heard  on  every  eide.  But  though  the 
matter  be  so  according  to  nght  reason,  it  is  not  so  acted  on  in 
practice ;  and  the  points  above  mentioned  in  the  administration 
and  government  of  learning  put  a  severe  restraint  upon  the 
advancement  of  the  sciences. 

xci. 
Kay,  even  if  that  jealousy  were  to  cease,  still  it  is  enough 
to  check  the  growth  of  science,  that  efforts  and  Ubours  in  this 
field  go  unrewarded.  For  it  does  not  rest  with  the  same  per- 
sons to  culUvate  Bciences  and  to  reward  them,  The  grow^  of 
them  comes  Irom  great  wits ;  the  prizes  and  rewards  of  them 
are  in  the  hands  of  the  people,  or  of  great  persons,  who  are  but 
in  very  few  cases  even  moderately  learned.  Moreover  this 
kind  of  progress  ia  not  only  unrewarded  with  prizes  and  sub- 
stantial benefits;  it  has  not  even  &e  advantage  of  popular 
applause.  For  it  is  a  greater  matter  than  the  generality  of 
men  can  take  in,  and  is  apt  to  be  overwhelmed  and  extin- 
guished by  the  gales  of  popular  opinions.  And  it  is  nothing 
strange  if  a  thing  not  held  in  honour  does  not  prosper. 

XCII. 

Bat  by  far  the  greatest  obstacle  to  the  progress  of  adence 
/  and  to  the  undertaking  of  new  tasks  and  provinces  therein,  is 
'  found  in  this — that  men  despair  and  think  things  impoeuble. 
.  For  wise  and  serioua  men  are  wont  in  &ese  matters  to  be 
altogether  distrustful;  considering  with  themselves  the  ob- 
scurity of  nature,  the  shortness  of  life,  the  deceitfulness  of  the 
senses,  the  weakness  of  the  judgment,  the  di£Sculty  of  ezperi ' 
ment  and  the  tike ;  and  so  supposing  that  in  the  revolution  of 
time  and  of  the  ages  of  the  world  the  sciences  have  their  ebbs 
and  flows;  that  at  one  season  they  grow  and  flourish,  at 
another  wither  and  decay,  yet  in  such  sort  that  when  they 
have  reached  a  certain  point  and  condition  they  can  advance 
no  further.  If  therefore  any  one  believes  or  promises  more, 
they  think  this  comes  of  an  ungovemed  and  unripened  mind, 
and  that  such  attempts  have  prosperous  beginnings,  bectmie 
difficult  as  they  go  on,  and  end  in  confumon.  Now  since  these 
are  thoughts  which  naturally  present  tiiemaclves  to  grave  men 
and  of  great  judgment,  we  must  take  good  heed  that  we  be  not 
led  away  by  our  love  for  a  most  fair  and  excellent  object  to 
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relax  or  diminish  the  severity  c^  our  judgment;  ve  must 
observe  diligently  what  encouragement  dawns  u|>on  us  and 
from  what  quarter;  and,  putting  aside  the  lighter  breezes  of 
hope>  we  must  ihoronghly  sift  and  examine  those  which  pro- 
mise greater  steadiness  and  couetancy.  Nay,  and  we  must 
take  etate-pmdence  too  into  our  counsels,  whose  rule  is  to 
distmst,  snd  to  take  the  less  favourable  view  of  human  aSairs. 
I  am  now  therefore  to  speak  touching  Hope ;  especially  na  I  am 
not  a  dealer  in  promises,  and  wish  neither  to  force  nor  to  ensnare 
men's  judgments,  but  to  lead  them  by  the  hand  with  their 
good  wilL  And  though  Uie  strongest  means  of  inspiring  hope 
will  be  to  bring  men  to  particulars ;  espedally  to  particulars 
digested  and  arranged  in  my  Tables  of  Discovery  (the  subject 
partly  of  the  second,  but  much  more  of  the  fourth  part  of 
my  Instaiuation),  since  this  is  not  merely  the  promise  of  the 
thing  but  the  thing  itself;  nevertheless  that  everything  may 
be  done  with  gentleness,  I  will  proceed  with  my  plan  of  pre- 
paring men's  minds ;  of  which  preparation  to  give  hope  is  no 
unimportant  part.  For  without  it  the  rest  tends  rather  to 
make  men  sad  (by  giving  them  a  worse  and  a  meaner  opinion 
of  things  as  they  are  than  they  now  have,  and  making  them 
more  fully  to  feel  and  know  the  nnhappiness  of  their  own 
eonditioa)  than  to  induce  any  alacrity  or  to  whet  their  industry 
in  making  triaL  And  therefore  it  is  fit  that  I  publish  and  set  , 
forth  those  conjectures  of  mine  which  make  hope  in  this  matter  , 
reasonable ;  just  as  Columbus  did,  before  th&t  wonderful  voyage  | 
of  his  acroaa  the  Atlantic,  when  he  gave  the  reasons  for  his  . 
conviction  that  new  lands  and  continents  might  be  discovered 
besides  those  which  were  known  before;  which  reasons,  though 
rejected  at  first,  were  ^terwarda  made  good  by  experience^ 
and  were  the  causes  and  b^inninga  of  great  events. 


The  beginning  is  &om  Ood ;  for  the  business  which  is  ia 
hand,  having  the  character  of  good  so  strongly  impressed  upon 
it,  appears  manifestly  to  proceed  from  God,  who  is  the  author 
of  good,  and  the  Father  pf  Lights.  Nov  in  divine  operations 
even  the  smallest  beginnings  lead  of  a  certainty  to  their  end. 
And  as  it  was  said  of  spiritual  things,  "  The  kingdom  of  God 
Cometh  not  with  observation,"  so  is  it  in  all  the  greater 
works  of  Divine  Provideace;  everything  gUdea  on  smoothly 
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ftnd  noiselessly,  and  tjia  work  10  furlj  going  on  before  meo  are 
&ware  that  it  has  begun.  Nor  should  the  prophecy  of  Daniel 
be  forgotten,  touching  the  laat  ages  of  the  world : — "  Many  shall 
go  to  and  fro,  and  knowledge  shall  be  increased ; "  clearly 
intimating  that  the  thorough  passage  of  the  world  (which  now 
by  80  niany  distant  voyages  seems  to  be  accomplished,  or  in 
course  of  accomplishment),  and  the  advancement  of  the 
Bdeocea,  are  destined  by  fate,  that  isj  by  Divine  Frovidenoe,  to 
meet  in  the  same  age. 

XCIT. 

Next  comes  a  conuderation  of  the  greatest  importance  as  an 
argument  of  hope ;  I  mean  that  drawn  from  the  errors  of  past 
time,  and  of  the  ways  hitherto  trodden.  For  most  excellent 
was  the  censure  once  passed  upon  a  government  that  had  been 
anwisely  administered.  "  That  which  is  the  worst  thing  in 
reference  to  the  past,  ought  to  be  regarded  as  best  for  the 
future.  For  if  you  had  done  all  that  your  duty  demanded,  and 
yet  your  affairs  were  no  better,  you  would  not  have  even  a 
hope  left  you  that  further  improvement  is  possible.  But  now, 
when  your  misfortunes  are  owing,  not  to  the  force  of  circum- 
stances, but  to  your  own  errors,  you  may  hope  that  by  dismisnng 
or  correcting  tiieee  errors,  a  great  change  may  be  made  for  the 
better."  In  like  manner,  if  during  so  long  a  course  of  years  men 
bad  kept  the  true  road  for  discovering  and  cultivatiug  euences, 
and  had  yet  been  unable  to  make  further  progress  therein,  bold 
doubtless  and  rash  would  be  the  opinion  that  further  progress 
in  possible.  But  if  the  road  itself  has  been  mistaken,  and  men's 
labour  spent  on  unfit  objects,  it  follows  that  the  difficulty  has 
/  its  rise  nnt  in  thingii  tiiemselveB,  which  are  not  in  our  power, 
— .^  but  in  the  human  understanding,  and  the  use  and  application 
I  IS  ,'  thereof,  which  admits  of  remedy  and  medione.  It  will  be  of 
great  use  therefore  to  set  forth  what  these  errors  are ;  for  as 
many  impediments  as  there  have  been  in  times  past  from  this 
cause,  so  many  arguments  are  there  of  hope  for  the  time  to 
come.  And  although  they  have  been  partly  touched  before,  t 
I  think  fit  here  also,  in  pluu  and  simple  words,  to  represent 
them. 

icr. 
Those  who  have  handled  sciences  have  been  either  men  of 
experiment  or  men  of  dc^mas.     The  uien  of  experiment  are 
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like  the  ant ;  tLey  onJx.collect  an^^use :  the  reafoners  resemble       (^^ 
sgidera,  who  make  cobwebs  out  of  tfieir  own  Hubstauce^     ^But   ■ 
the  bee  takes  a  middle  course ;  it  gathers  its  material  from  the 
flowers  of  the   garden  and  of  the  field,  but  transforma  and 
digests  it  by  a  power  of  its  own.     Kot  unlike  this  is  the  true 
busioeBS  of  philosophy ;  for  it  neither  relies  solely  or  chiefly  on 
the  powCTH  nf  ttq  "litlll,  n"**  doep  .it.  take  the  raatt^r  which  it  - 
^jjathers^from  natural  lustory  and  mechanical  experiments  and 
Jay  it  UP  in  the  memory  whole,  aa  it  finds  it  j  but.layB  itupjn 
the  understand ipg  altered  and   di^eeted.     Therefore  from  a 
j^liMftr  onA  piippr  Ipngim  hptwpi-n  thcBe  two  facultiea,  the  ex-   I 
perimental  and  the  ratinnajj  fHiji;)^  pa  hi^t  np.vflr  jAt  hgan  mnflpj  ,' 
mn(Ji  may  be  hope3. 

XCTI, 
We  have  aa  yet  no  natural  philosophy  Aat  is  pure ;  all  is 
tiunted  and  corrupted;  in  Aristotle's  school  by  logic;  in 
Plato's  by  natural  theology ;  in  the  second  school  of  FUtonists, 
Buch  as  Froclue  and  others,  by  mathematics,  which  ought  only 
to  give  definitenesa  to  natnral  philosophy,  not  to  generate  or 
give  it  birth.  From  a  natural  philosophy  pure  and  unmixed, 
better  things  are  to  be  expected. 

xGvn, 

No  one  has  yet  been  found  so  firm  of  mind  and  purpose  as 
resolutely  to  compel  himself  to  sweep  away  all  theories  and 
common  notions,  and  to  apply  the  understanding,  thus  made 
£ur  and  eTen,  to  a  fresh  examination  of  particulars.  Thus  it 
happens  that  hiunan  knowledge,  as  we  have  it,  is  a  mere 
medley  and  ill-digested  mass,  made  up  of  much  credulity  and 
much  accident,  and  also  of  the  childish  notions  which  we  at 
first  imbibed. 

Mow  if  any  one  of  ripe  ^e,  Qnimpwred  senses,  and  well- 
purged  mind,  apply  himself  anew  to  experience  and  particulars, 
better  hopes  may  be  entertuned  of  that  man.  In  which  point 
I  promise  to  myself  a  like  fortune  to  that  of  Alexander  the 
Great ;  and  let  no  man  tax  me  with  vanity  till  he  have  heard 
the  end ;  for  the  thing  which  I  meaa.tendB  to  the^ttinf  pff 
of  all  vanity.  For  of  Alexander  and  his  dee^^^schines  spake 
thus :  ""iisuredly  we  do  not  live  the  life  of  mortal  men ;  but 
to  this  end  were  we  bom,  that  in  after  ages  wonders  might  bo 
told  of  us ;"  as  if  what  Alexander  had  done  seemed  to  him 
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miniciiloTiB.  Bnt  in  the  next  age  Titos  •Livins  took  a  better 
and  a  deeper  view  of  the  matter,  saying  in  effect,  that  Alex- 
ander "  had  done  no  more  than  take  ooara^  b>  despise  vain 
apprehenmons."  And  a  like  judgment  I  suppose  may  he  passed 
1  on  myself  in  future  agea :  that  I  did  no  great  ^ngs,  hut 
j  simply  made  less  account  of  things  tliat  were  accounted  great. 
In  the  meanwhile,  as  I  have  already  said,  there  is  no  hope 
^  j  except  in  a  new  hirth  of  science ;  that  is,  in  raising  it  regularly 
up  from  experience  and  building  it  afresh ;  which  no  one  (I 
think)  will  say  has  yet  been  done  or  thought  of. 

xcviir. 
Now  for  grounds  of  experience  —  since  to  experience  we 
must  come — we  have  as  yet  had  either  none  or  very  weak 
ones ;  no  search  has  been  made  to  collect  a  store  of  particular 
observations  sufficient  either  in  number,  or  in  kind,  or  in  cer- 
tainty, to  inform  the  understanding,  or  in  any  way  adequate. 
On  the  contrary,  men  of  learning,  but  easy  withal  and  idle, 
have  taken  for  the  construction  or  for  the  confirmation  of  their 
philosophy  certain  rumours  and  vague  fames  or  airs  of  expe- 
rience, and  allowed  to  these  the  weight  of  lawful  evidence. 
And  just  as  if  some  kingdom  or  state  were  to  direct  its  counsels 
and  affiiirs,  not  by  letters  and  reports  from  ambassadors  and 
trustworthy  messengers,  hut  by^the  gossip  of  the  streets;  such 
exactly  is  the  system  of  management  introduced  into  philosophy 
with  relation  to  experience.  Nothing  duly  investigated,  nothing 
verified,  nothing  counted,  weighed,  or  measured,  is  to  be  found 

/  in  natural  history ;  and  what  in  observation  is  loose  and  vague, 
is  in  information  deceptive  and  treacherous.     And  if  any  one 

!  thinks  that  this  is  a  strange  thing  to  say,  and  something  like  aa 
unjust  complaint,  seeing  that  Aristotle,  himself  so  great  a  man, 
and  supported  by  the  wealth  of  so  great  a  king,  has  composed 
BO  accurate  a  history  of  animals;  and  that  others  with  greater 
diligence,  though  less  pretence,  have  made  many  additions; 
while  others,  i^ain,  have  compiled  copious  histories  and  de- 
scriprions  of  metals,  plants,  and  fossils ;  it  seems  that  be  does 
not  rightly  apprehend  what  it  is  that  we  are  now  about^  For 
a  natural  history  which  is  composed  for  its  own  sake  is  not  like 
one  that  is  collected  to  supply  the  underatanding  with  informa- 
tion for  the  building  up  of  philosophy.  They  differ  in  many 
ways,  but  especially  in  this;    that  the  former  contiuns   the 
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Tsriet;  of  nstural  spetues  only,  and  not  ezperimenta  of  the 
mechanical  arts.  For  even  as  in  the  buainesa  of  life  a  inan'a  '' 
.T;cj.2°_i)ijjf^  HiTkI  th"  uppp^t  wni-r-TnrraTX  EJg  mind  and  siTections 
are  betteir  diacoyered  when  he  is  in  trouble  thanat  other  times ; 
"so'Tikewiae  th£je<;rgtsfl£ijatuiflJCfiX,e6l.^!^mselYei_Q3pE£j(i,affly 
under  the  Yeratioae  of  art  than  when  they  go  their  own  way. 
Good  hopes  may  therefore  be  conceive3  of~natural  philoaophy, 
when  natural  history,  whicL  la  the^baalS  luid  foirndtiti^of  it, 
has  been  drawn  up  on  a  better  plan ;  but  not  till  then. 

XCIX. 

Again,  even  in  the  great  plenty  of  mechanical  experiment?, 
there  is  yet  a  great  scarcity  of  those  which  are  of  most  use  for 
the  information  of  the  understanding.  For  the  mechanic,  not 
troubling  himself  with  the  investigation  of  truth,  confinea  his 
attention  to  those  things  which  bear  upon  his  particular  work, 
and  wilt  not  either  raise  his  mind  or  etret^ih  out  his  hand  for 
anything  elae.  But  then  only  will  there  be  good  ground  of 
hope  for  the  further  advance  of  knowledge,  when  there  shall 
be  received  and  gathered  together  into  natural  history  a  variety 
of  experiments,  which  are  of  no  use  in  themselves,  but  simply 
serve  to  discover  causes  and  axioms ;  which  I  call  "  Experimenta 
lucifira,"  experiments  of  li^ht,  to  distinguish  them  from  those  \ 
which  I  call  "Jhtctifera,"  experiments  of  fruit 

Now  experiments  of  this  kind  have  one  admirable  property 
and  condition ;  they  never  miss  or  ftuL  For  once  tiiey  are 
^plied,  not  fur  the  purpose  of  producing  any  particular  effect, 
but  only  of  discovering  the  natural  cause  of  some  effect,  they 
soawer  the  end  equally  well  whichever  way  they  turn  out ;  for 
they  settle  the  question. 

c. 

But  not  only  is  a  greater  abundance  of  experiments  to  be 
sought  for  and  procured,  and  that  too  of  a  different  kind  from 
those  hitherto  tried ;  an  entirely  different  method,  order,  and 
proceas  for  carrying  on  and  advancing  experience  most  also  be 
introduced.  For  experience,  when  it  wanders  in  its  own  track, 
is,  as  I  have  already  remarked,  mere  groping  in  the  dark,  and  ' 
confounds  men  rather  than  instructs  them.  But  when  it  shall 
proceed  in  accordance  with  a  fixed  law,  in  regular  order,  and 
without  interruption,  then  may  better  things  be  hoped  of 
knowledge. 
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Bat  even  tStet  sncli  a  store  of  natural  history  and  expe- 
rience  as  is  required  for  the  work  of  the  understaDdinj;,  or 
of  philosophy,  shall  be  ready  at  hand,  still  the  understanding 
is  by  no  means  competent  to  deal  with  it  off  hand  and  by 
memory  alone ;  no  more  than  if  a  man  should  hope  by  force  of 
memory  to  retain  and  make  himself  master  of  die  computation 
of  an  ephemerie.  And  yet  hitherto  more  has  been  done  in 
matter  of  inveDtion  by  thinking  than  by  writing ;  and  expe- 
rience has  not  yet  learned  her  letters.-  Now  no  course  of 
invention  can  be  satisfactory  unless  it  be  carried  on  in  writing. 
But  when  this  ia  brought  into  use,  and  experience  has  been 
taught  to  read  and  write,  better  things  may  be  hoped. 
CII. 

Moreover,  since  there  ia  s&  great  a  number  and  army  of 
particulars,  and  that  army  so  scattered  and  dispersed  aa  to 
distract  and  confound  the  understanding,  little  is  to  be  hoped 
for  from  the  ekirmishings  and  slight  attacks  aud  desultory 
I  movements  of  the  intellect,  unless  all  the  particulars  which 
pertain  to  the  subject  of  inquiry  shall,  by  means  of  Tables  of 
Discovery,  apt,  well  arranged,  and  as  it  were  animate,  be  drawn 
up  and  marohalled;  and  the  mind  be  set  to  work  upon  the 
helps  duly  prepared  and  digested  which  these  tables  supply, 
cm. 

But  after  this  store  of  particulars  has  been  set  out  duly  and 
in  order  before  our  eyes,  we  are  not  to  pass  at  once  to  the 
investigation  and  discovery  of  new  particulars  or  works ;  or  at 
any  rate  if  we  do  so  we  must  not  stop  there.  For  although  I 
do'not  deny  that  when  all  the  experiments  of  all  the  arts  shall 
have  been  collected  and  digested,  and  brought  within  one 
-  man'a  Icnowledge  and  Judgment,  the  mere  transferring  of  the 
experiments  of  one  axt  to  others  may  lead,  by  means  of  that 
experience  which  I  term  literate,  to  the  discovery  of  many  new 
things  of  service  to  the  life  and  state  of  man,  yet  it  is  no  great 
matter  that  can  be  hoped  from  that;  but  .from  the  new  light  of 
axiomSj  which  having  been,  educed  from  those  particulars  tsy~« 
certain  metJiod  and  rule,,  shall  in  their  turn  point  out  the  way 
agun  to  new  particulars,  greater  things  may l>e  loo^ed-for. 
For  our  rood  does  not  lie  on  a  level,  but  ascends  and  descends ; 
first  ascending  to  axioms,  then  descending  to  works. 
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CIV. 
The  understanding  most  not  however  be  allowed  to  jump 
and  fly  from  particulars  to  remote  azioins  and  of  ahnoet  the 
highest  generality  (such  as  the  first  principles,  as  they  are 
called,  of  arte  and  things),  and  taking  stand  upon  them  as 
truths  that  cannot  be  shaken,  proceed  to  prore  and  frame  the 
middle  axioms  by  reference  to  them ;  which  has  been  the  prac- 
tice hitherto ;  the  understanding  being  not  only  carried  that 
way  by  a  natural  impulse,  but  also  by  the  use  of  syllogistic 
demonstration  tr^ned  and  innred  to  it.  But  then,  and  then 
oaly,  may  we  hope  well  of  the  scieaoes,  when  in  a  just  scale 
of  ascent,  and  by  successive  steps  not  intermpted  or  broken, 
we  rise  from  particulars  to  lesser  axioms;  and  then  to  middle 
axioms,  one  above  the  other ;  and  last  of  all  to  the  most  general. 
For  the  lowest  axioms  differ  but  slightly  from  bare  experience, 
while  the  highest  and  most  general  (which  we  now  have)  are 
notional  and  abstract  and  without  solidity.  But  the  middle 
are  the  ^e  and  solid  and  living  axioms,  on  which  depend 
the  affiurs  and  fortunes  of  men ;  and  above  them  again,  last  of 
all,  those  which  are  indeed  the  most  general ;  such  I  mean  as 
are  not  abstract,  but  of  which  those  intermediate  axioms  are 
really  limitationB. 

wings,  but  rather  hung  with  weights,  to  keep  it  from  lanping      ,  ->  ,     , 

and  £ying.     Now  this  has  never  yet  been  done;   whea_it_J8. ■ '/ 

done,  we  Ufly  ?m^trtiun  better  hopes  of  the  sciencesj^      _  7  ■    ;     '  ■ 

cv. 

In  establishing  axioms,  another  form  of  inductioii  must  be 
devised  than  has  hitherto  been  employed ;  and  it  must  be  nsed 
for  proving  and  discovering  not  Giat  printuples  (as  they  are 
called)  only,  but  also  the  leaser  axioms,  and  the  middle,  and 
indeed  alL  For  the  iuduction  which  proceeds  by  simple  enu- 
meration is  childish ;  its  condnuona  are  precarious,  and  exposed 
to  peril  from  a  contradictory  instance ;  and  it  generally  decides 
on  too  small  a  number  of  &cts,  and  on  those  only  which  are  at 
liaod.  But  the  induction  which  is  to  be  available  for  the  dis- 
covery and  demonstration  of  sciences  and  arts,  mnst  analyse 
nature  by  proper  rejections  and  exclusions;  and  then,  afler  ^ 
sufficient  number  of  negatives,  come  to  a  conclusion  on  the 
affirmative  instances:  which  has  not  yet  been  done  or  even 
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sttemptedJ  ga^e  only  by  Plato,  mho  does  indeed  employ  tliia  forn 
of  inductioD  to  a  cerbuo'exfeDt  for  the  purpose  of  dificuaang 
definitioDB  and  ideas.  But  in  order  to  furmsh  this  induction  or 
demonstration  well  and  duly  for  its  work,  very  many  things 
are  to  be  provided  which  no  mortal  has  yet  thought  of;  inso- 
much that  greater  labour  will  have  to  be  spent  in  it  than  has 
hitherto  been  spent  on  the  syllogism.  And  this  induction  must 
be  need  not  only  to  diacover  axioms,  but  aleo  in  the  formation  of 
notions.     And  it  is  in  this  induction  that  our  chief  hope  lies. 

CVL 

But  in  establishing  axioms  by  this  kind  of  induction,  we  most 
also  examine  and  try  whether  the  axiom  so  estabtished  be 
ihuned  to  the  measure  of  those  particulars  only  irom  which  it  is 
derived,  or  whether  it  be  larger  and  wider.  And  if  it  be  lai^r 
and  wider,  we  must  observe  whether  by  indicating  to  us  new 
particulars  it  confirm  that  wideness  and  laj^eness  as  by  a  col- 
lateral security ;  that  we  may  not  either  stick  fast  in  things 
already  known,  or  loosely  grasp  at  shadows  and  abstract  forms ; 
not  at  things  solid  and  realised  in  matter.  And  when  this 
process  shall  have  come  into  use,  then  at  last  shall  we  see 
the  dawn  of  a  solid  hope. 

CTII. 

And  here  also  shotdd  be  remembered  what  was  said  above 
concerning  the  extending  of  the  range  of  naturaJ  philosophy 
to  take  in  the  particular  sciences,  and  the  referring  or  bringing 
back  of  the  particular  sciences  to  natural  philosophy ;  that  the 
bruiches  of  knowledge  may  not  be  severed  and  cut  off  from 
the  stem.  For  without  this  the  hope  of  ytogteae  will  not  be 
BO  good. 

CVllI. 

So  much  then  for  the  removing  of  despfur  and  the  nimng  of 
hope  through  the  dismissal  or  rectification  of  the  errors  of  past 
time.  We  must  now  see  what  else  there  is  to  ground  hope 
upon.  And  this  oonrideration  occurs  at  once — that  if  many 
useful  discoveries  have  been  made  by  acddent  or  upon  occa- 
sion, when  men  were  not  seeking  for  them  bat  were  busy  about 
other  things ;  no  one  can  doubt  but  that  when  they  apply  them- 
selves to  seek  and  make  this  their  business,  and  that  too  by 
method  and  in  order  and  not  by  desultory  impulses,  they  will 
discover  far  more.     For  although  it  may  hkppen  once  or  twice 
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th«t  a  mtn  shall  Btamble  on  a  thing  by  accident  which,  when! 
taking  great  paine  to  search  for  it,  he  could  not  find ;  yet  upon 
the  whole  it  nnqneationably  fidla  out  the  other  way.  And 
therefore  hi  better  (hinge,  and  more  of  them,  and  at  shorter 
intervale,  are  to  be  expected  from  man's  reason  and  industry 
and  direction  and  fised  application,  than  from  accident  and 
animal  instinct  and  the  like,  in  which  inventious  have  hitherto 
had  their  origin. 


Another  argument  of  hope  may  be  drawn  frcHn  this, — that 
BMoe  of  dte  inrentitHis  already  known  are  mch  as  before  they 
W&9  discovered  it  could  hardly  have  entered  any  man's  head  ' 
to  think  of;  they  would  have  been  rimply  set  aside  as  impos- 
sible. Foi"  m  conjecturing  what  may  be  men  set  before  them 
the  example  of  what  has  been,  and  divine  of  the  new  with  an 
imag^ation  preoccnjHed  and  coloured  by  the  old ;  which  way 
of  forming  opinions  is  very  falWuous;  for  streams  that  are 
drawn  from  the  spiingheads  of  nature  do  not  always  run  in  the 
tAd  channels 

If,  for  insfance,  before  the  invention  of  ordnance,  a  man 
had  described  the  thing  by  its  effects,  and  eaid  that  there  was  a 
new  invention,  by  means  of  which  the  strongest  towers  and 
walls  eoold  be  shaken  and  thrown  down  at  a  great  distance ; 
men  would  doubtless  have  begun  to  think  over  all  the  ways  of 
multiplying  the  force  of  catapults  and  mechanical  engines  by 
weights  and  wheels  and  such  machinery  for  ramming  and  pro- 
jecting ;  but  the  notion  of  a  fiery  blast  suddenly  and  violently 
expanding  and  exploding  would  hardly  have  entered  into  any 
man's  imagination  or  fancy ;  being  a  thing  to  which  nothing 
immediately  analogous  had  been  seen,  except  perhaps  in  an 
earthquake  or  in  lightning,  which  as  magnolia  or  marvels  of 
nature,  and  by  man  not  imitable,  would  have  been  immediately 
rejected. 

In  the  same  way,  if  before  the  discovery  of  silk,  any  one  had 
atud  that  there  was  a  kind  of  thread  discovered  for  the  purposes 
of  dress  and  furniture,  which  fax  aurpaaeed  the  thread  of  linen 
or  of  wool  in  fineness  and  at  the  same  time  in  strength,  and 
also  in  beauty  and  soA^ness;  men  would  have  begun  imme- 
diatelj  to  think  of  some  silky  kind  of  vegetable,  or  of  the  finer 
hair  of  eoma  animal,  or  of  the  feathers  and  down  of  birds ;  but 
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of  a  web  woven  by  a  tiny  worm,  and  that  in  sooh  abondsnce, 
and  renewing  itself  yearly,  they  would  assuredly  never  have 
thought  Nay,  if  any  one  had  sud  anything  aboat  a  worm,  be 
would  no  doubt  have  been  laughed  at  as  dreaming  of  a  new 
kind  of  oobwebe. 

So  agiun,  if  before  the  discovery  of  the  magnet,  any  one 
had  sud  that  a  certua  inatmment  had  been  invented  by  means 
of  which  the  quarters  and  points  of  ihB  heavens  could  be 
taken  and  distinguished  with  exactness;  men  would  have 
been  carried  by  tlieir  imagination  to  a  variety  of  conjectures 
eonceming  the  more  exquisite  oonstmctdon  of  astronomical 
instruments ;  but  tiiat  anything  could  be  discovered  agreeing 
BO  well  in  its  movements  with  the  heavenly  bodies,  and  yet 
not  a  heavenly  body  itself,  but  nmply  a  substance  of  metal 
or  stone,  would  have  been  judged  altt^ether  intvedible.  Yet 
these  things  and  others  like  them  lay  for  so  many  ages  of  the 
world  concealed  from  men,  nor  was  it  by  philosojAy  or  the 
rational  arts  that  they  were  found  out  at  last,  but  by  aoddent 
and  occasion ;  being  indeed,  as  I  said,  altogetii^  different  in 
kind  and  as  remote  as  possible  ftom  anything  that  was  known 
before ;  eo  that  no  preconceived  notion  could  posably  have  led 
to  the  discovery  of  thenu 

There  is  therefore  much  ground  for  hoping  that  there  are 
ttiU  lud  np  in  the  w(»nb  of  nature  many  secrets  of  excellent 
use,  having  no  afiOnitj  or  parallelism  with  any  tiling  that  is 
now  known,  bnt  lying  entirely  out  of  the  beat  of  tlie  imi^^ina- 
tion,  which  have  not  yet  been  found  out.  They  too  no  doubt 
I  will  some  time  or  otber,  in  the  course  and  revolution  of  many 
ages,  come  to  light  of  themselves,  just  as  the  others  did ;  only 
by  the  method  of  which  we  are  now  treating  they  can  be 
speedily  and  suddenly  and  simultaneously  presented  and 
antidpated. 

ex. 
But  we  have  also  discoveries  to  show  of  another  kind,  which 
prove  that  noble  inventions  may  be  lying  at  our  very  feet,  and 
yet  mankind  may  step  over  without  seeing  them.  For  how- 
ever the  discovery  of  gunpowder,  of  silk,  of  the  m^net,  of 
sugar,  of  paper,  or  the  like,  may  seem  to  depend  on-eertun 
ivoperties  of  things  themselves  and  nature,  there  is  at  any  rate 
nothing  in  the  art  of  printing  wUch  is  not  plain  and  obvious. 
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Nerertheleas  for  waot  of  obsernng  that  althoagli  it  is  more 
di£Sciilt  to  arraoge  types  of  letters  than  to  write  letters  by  the 
motion  of  the  hand,  there  is  yet  this  difference  between  the 
two,  that  types  odce  aiianged  serve  for  innumerable  impres- 
nona,  bnt  letters  written  wiUi  ihe  hand  for  a  nngle  copy  only ; 
or  perii^  agun  for  want  of  obaerring  that  ink  can  be  so 
thii^ened  as  to  colonr  witbont  mnning  (particulariy  when  the 
letters  face  opwarda  and  Uie  iinpresuon  is  made  from  above) — 
for  want,  I  say,  of  observing  these  tMngs,  men  went  for  so 
many  ages  without  thia  most  beaatiful  discovery,  wUch  is  of 
so  much  serrice  in  the  propagation  of  knowledge. 

Bnt  snch  is  the  infelituty  and  nnhappy  disposition  of  Uie 
boman  nund  in  tbia  course  of  invention,  that  it  first  distruBta 
and  then  despises  itself:  first  will  not  believe  tbat  any  such 
thing  can  be  found  out ;  and  when  it  is  found  out,  cannot 
understand  how  ihe  world  should  have  missed  it  so  long.  And 
this  very  thing  may  be  justiy  taken  as  an  ai^ument  of  hope ; 
namely,  that  there  is  a  great  mass  of  inventions  still  remiuning, 
which  not  only  by  means  of  operations  tbat  are  yet  to  be  dis- 
covered, bnt  also  through  the  transferring,  comparing,  and  ap- 
fdying  of  those  already  known,  by  the  help  of  that  Learned 
Experience  of  wluch  I  spoke,  may  be  deduced  and  brought  to 
light 

CXL 

Hiere  is  another  ground  of  hope  that  must  not  be  onutted. 
Iiet  men  but  think  over  their  infinite  expenditure  of  under- 
standing, time,  and  means  on  matters  and  pursuits  of  far  less 
use  and  value ;  whereof  if  bat  a  smafi  part  were  durected  to 
Boond  and  solid  studies,  there  is  no  difficulty  that  might  not  be 
overcome.  This  I  thought  good  to  add,  because  I  phunly 
confess  that  a  collection  of  history  natural  and  experimental, 
■och  as  I  conceive  it  and  as  it  onght  to  be,  is  a  great,  I  may 
saj  a  royal  work,  and  of  much  labour  and  expense. 

cm. 
Meantime,  let  no  man  be  alarmed  at  the  multitude  of  par- 
tkulant,  but  let  this  rather  encourage  lum  to  hope.  For  the 
particular  phenconena  of  art  and  nature  are  but  a  handful  to 
the  inventions  of  the  wit,  when  diqoined  and  separated  from 
the  evidence  of  things.  Moreover  this  road  has  an  isaae  in  the 
open  ground  and  not  &a  off;  the  other  has  no  issue  at  all,  but 
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endless  eatimglpment.  Vat  men  hitherto  have  made  but  short 
Btay  with  experience,  bnt  paaaing  her  lightly  by,  have  wasted 
an  infinity  of  time  on  meditations  and  glosaea  of  the  wit.  Bat 
if  some  one  were  by  tiiat  could  answer  oar'  qnestioDS  and  tell 
OS  in  each  case  what  the  fact  in  nature  ia,  the  discovery  of  all 
GfluBee  and  sciences  would  be  but  the  woil  of  a  few  years. 

CSIII. 

Mco-eoTer  I  think  that  men  may  take  some  hope  irom  my 
own  example.  And  this  I  say  not  by  way  of  boasting,  but 
because  it  is  useful  to  say  it  If  there  be  any  that  despond, 
let  them  look  at  me,  that  being  of  all  men  of  my  time  the 
most  busied  in  affidrs  of  state,  and  a  man  of  health  not  very 
strong  (whereby  much  time  is  lost),  and  in  this  coarse  alto- 
gether a  pioneer,  following  in  no  man's  track,  nor  sharing  these 
counsels  with  any  one,  have  nevertheless  by  resolutely  enter- 
ing on  the  true  road,  and  submitting  my  mind  to  Things, 
advanced  these  matters,  as  I  suppose,  some  little  way.  And 
then  let  them  consider  what  may  be  expected  (after  the  way 
has  been  thus  indicated)  from  men  abounding  in  leisure,  and 
from  association  of  labours,  and  from  successions  of  ages :  the 
rather  because  it  is  not  a  way  over  which  only  one  man  can 
pass  at  a  time  (as  is  the  case  with  that  of  reasoning),  but  one  in 
which  the  labour^  and  industries  of  men  (especially  as  regards 
the  collecting  of  experience)  may  with  the  best  effect  be  first 
distributed  and  tlien  combined.  For  then  only  will  men  begin 
to  know  their  strength,  when  instead  of  great  numbers  doing 

\  all  the  same  things,  one  shall  take  charge  of  one  thing  and 

'  another  of  another. 

csiv. 
Lastly,  even  if  the  breath  of  hope  which  blows  on  us  from 
that  New  Continent  were  fiunter  than  it  is  and  harder  to  per- 
ceive ;  yet  the  trial  (if  we  would  not  bear  a  spirit  altogether 
abject)  must  by  all  means  be  made.  For  there  is  no  compa- 
rison between  that  which  we  may  lose  by  not  trying  and  by 
not  succeeding ;  rince  by  not  trying  we  throw  away  the  chance 
of  an  immense  good ;  by  not  encoeeding  we  only  incur  the  loss 
of  a  little  human  labour.  But  as  it  is,  it  appears  to  me  from 
what  has  been  said,  and  also  from  what  has  been  lefl  unsiud, 
that  there  is  hope  enough  and  to  spare,  not  only  to  make  a  bold 
man  try,  but  also  to  make  a  sober-minded  and  wise  man  believe. 
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cxv.  ^ 

Concemiag  the  grounds  theo  for  putting  away  despur, 
wliich  has  been  one  of  the  most  powerftil  canses  of  delay  and 
hindrance  to  the  pn^ress  of  knowledge,  I  have  now  apoken. 
And  this  also  concludes  what  I  had  to  eay  touching  the  Kignt 
and  cauaes  of  the  errors,  sluggisImeBs,  and  ignorance  which 
hare  prevailed ;  especially  since  the  more  subtle  causes,  which 
do  not  &11  under  popular  judgment  and  observation,  must  be 
rieferred  to  what  has  been  said  on  the  Idols  of  the  human  mind. 
And  here  likewise  should  close  that  part  of  my  Instauration, 
which  is  devoted  to  pulling  down:  which  part  is  performed 
by  three  refutations ;  first,  by  the  re&tation  of  the  natural 
htmtan  reaion,  left  to  itself;  secondly,  by  the  refutation  of  the 
demonttratimu ;  and  thirdly,  by  the  reiutation  of  the  theories,  or 
the  received  systeme  of  philosophy  and  doctrine.  And  the 
refutation  of  these  has  been  such,  as  alone  it  could  be :  that  is 
to  say,  by  signs  and  the  evidence  of  causes ;  since  no  other 
kind  of  confutation  was  open  to  me,  differing  as  I  do  from 
others  both  on  first  principles  and  on  rules  of  demonstration. 

It  is  time  therefore  to  proceed  to  the  art  itself  and  rule  of 
interpreting  nature ;  still  however  there  remains  something 
to  be  premised.  For  whereas  in  this  first  book  of  aphorisms 
I  proposed  to  prepare  men's  minds  as  well  ibr  understanding  as 
for  receiving  what  is  to  follow ;  now  that  I  have  purged  and  r 
swept  and  levelled  the  fioor  «f  the  mind,  it  remains  that  I  | 
place  the  mind  in  a  good  position  and  as  it  were  in  a  favourable 
aspect  towards  what  I  have  to  lay  before  it.  For  in  a  new 
matter,  it  is  not  only  the  strong  preoccupation  of  some  old 
opinion  that  tends  to  create  a  prejudice,  but  also  a  false  pre- 
conception or  prefiguration  of  the  new  thing  which  is  pre- 
sented. I  will  endeavour  tiierefore  to  impart  sound  and  true 
opinions  as  to  the  things  I  propose,  although  they  are  to 
BMTve  only  for  the  time,  and  by  way  of  int«rest  (so  to  speak), 
till  the  thing  itself,  which  is  the  principal,  be  fully  known. 

.CXTI. 

First,  tiben,  I  must  request  men  not  to  suppose  that  after  the 
fashion  of  ancient  Greeks,  and  of  certain  modems,  as  Telesius, 
PatriduB,  Severinus,  I  wish  to  found  a  new  sect  in  philosophy. 
For  this  is  not  what  I  am  about ;  dot  do  I  think  that  it  matters 
much  to  the  fortunes  of  men  what  abstract  notiooe  one  may 
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entertain  concerning  natore  and  the  principles  of  things;  and 
no  doubt  many  old  theories  of  this  kind  can  be  revived  and 
many  new  ones  introdaced ;  just  as  many  theories  of  the  heavens 
may  be  supposed,  which  agree  well  enough  with  the  phenomena 
and  yet  differ  with  each  other.  ' 

But  for  my  part  I  do  not  trouble  myself  with  any  suoh 
speculative  and  withal  unprofitable  matters.  M;  purpose, 
on  the  contrary,  is  to  try  whether  I  cannot  in  very  fact  lay 
.'  more  finnly  the  foundations,  and  extend  more  widely  the  limits, 
i  of  the  power  and  greatness  of  man.  And  although  on  some 
special  8ubject«  and  in  an  incomplete  form  I  am  in  possesion 
of  results  whitA  I  take  to  be  tar  more  true  and  more  certain 
and  withal  more  fruitful  than  those  now  rec^ved,  (and  Uiese 
I  have  collected  into  the  fifth  part  of  my  Instauration,)  yet  I 
have  no  entire  or  universal  theory  to  propound.  For  it  does 
not  seem  that  the  time  is  come  for  such  an  attempt.  Neither 
can  I  hope  to  live  to  complete  the  sixth  part  of  the  Instau- 
ration (which  is  destined  for  the  philosophy  discovered  by 
the  legitimate  interpretation  of  nature),  but  hold  it  enough  if 
id  the  intermediate  bu^nese  I  bear  myself  soberly  and  pro- 
fitably, sowing  in  the  meantime  for  future  ages  the  seeds  of  a 
purer  truth,  and  performing  my  part  towards  the  commence- 
ment of  the  great  undertaking. 

CSVII. 
And  as  I  do  not  seek  to  found  a  school,  so  neither  do  I  hold 
out  offers  or  promises  of  particular  works.  It  may  be  thought 
indeed,  that  I  who  make  such  frequent  mention  of  works  and 
refer  everything  to  that  end,  should  produce  some  myself  by 
way  of  earnest;  But  my  course  and  method,  as  I  have  oflen 
dearly  stated  and  would  wish  to  state  agun,  is  this, — not  to 
extract  works  from  works  or  experiments  from  experiments 
(as  an  empiric),  but  from  works  and  experiments  to  extract 
'I  causes  and  axioms,  and  agun  from  those  oansee  afid  axioms 
i  new  works  and  experiments,  as  a  legitimate  interpreter  of 
nature.  And  although  in  my  tables  of  discovery  (which  ■ 
compose  the  fourtb  part  of  the  Instauration),  and  also  in  the 
examples  of  particulars  (which  I  have  adduced  in  the  second 
part),  and  moreover  in  my  observations  on  the  history 
(which  I  have  drawn  out  In  the  third  part),  any  reader  of 
even  moderate  sagacity  and  intelligence  will  everywhere  ob- 
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serre  indications  and  oatlines  of  macy  noble  irorka ;  stJU  I  \ 
candidly  ctmfesa  that  the  natoral  history  which  I  now  have,  I 
whether  collected  fnnn  booka  or  from  my  own  inveatigationB,  I 
is  neither  rofiSciently  copaoUB  nor  verified  with  sufficient  accu-  [ 
racy  to  serve  the  purposes  of  legitimate  interpretation.  ' 

AccortUngly,  if  there  be  any  one  more  apt  and  better  pre- 
pared for  mechanical  pnrsuita,  and  sagacious  in  himting  out 
works  by  the  mere  dealing  with  experimeDt,  let  him  by 
all  means  use  his  industry  to  gather  iirom  my  history  and 
tables  many  thiuga  by  the  way,  and  apply  them  to  the  pro- 
duction of  works,  which  may  serve  as  interest  until  the  prin- 
dpal  be  forthcoming.  But  for  myself,  uming  as  I  do  at 
greater  things,  I  condemn  all  unseasonable  and  premature 
tarrying  over  such  things  as  these;  being  (as  I  often  say)  like 
Atalanta's  balls.  For  I  do  not  run  off  like  a  child  after  golden 
apples,  but  stake  all  on  the  victory  of  art  over  nature  in  the 
race ;  nor  do  I  make  haste  to  mow  down  the  moss  or  the  com 
in  blade,  but  wut  Tor  the  harvest  in  its  due  season. 


3!liere  will  be  found  no  doubt,  when  my  history  and  tables 
of  discovery  ore  read,  some  things  in  the  experiments  them- 
selves  that  are  not  quite  certun,  or  perhaps  that  are  quite 
fitlse ;  which  may  make  a  man  think  that  the  foundations  and 
principles  npon  which  my  discoveries  rest  are  false  and  doubtfuL 
But  tills  is  of  no  consequence;  for  such  things  must  needs 
happen  at  first  It  is  •nly  like  the  occurrence  in  a  written  or 
printed  page  of  a  letter  or  two  mistaken  or  misplaced;  which  does 
not  much  hinder  the  reader,  because  such  errors  are  easily  cor- 
rected by  the  sense.  So  likewise  may  there  occur  in  my  natural 
history  many  experiments  which  are  nustaken  and  talsely  set 
down,  and  yet  they  wUl  presently  by  the  discovery  of  causes 
and  axioms  be  easily  expunged  and  rejected.  It  is  never- 
theless true  that  if  the  mistakes  in  natural  histoiy  and 
experiments  are  important,  frequent,  and  continual,  they 
cannot  posdbly  be  corrected  or  amended  by  any  felicity  of  wit 
or  art.  And  therefore,  if  in  my  natural  history,  which  has  been 
collected  and  tested  with  bo  much  diligence,  severity,  and  I 
may  say  reKgions  care,  there  still  lurk  at  intervals  certain 
&Luties  or  errors  in  the  particulars, — what  is  to  be  said  of 
ctKumon  natural  history,  which  in  comparison  with  mine  is  so 
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negligent  and  inexact  ?  and  what  of  the  philosophy  and  sciences 
bnilt  on  such  a  sand  (or  rather  quicksand)?  Let  no  man 
therefore  trouble  lumself  for  this, 
cxix. 
There  will  be  met  with  also  in  my  history  and  experiments 
many  thiogs  which  are  trivial  and  commonly  known ;  many 
which  are  mean  and  low ;  many,  lastly,  which  are  too  subtle 
and  merely  speculative,  and  that  seem  to  be  of  no  use ;  which 
kind  of  things  may  posably  avert  and  alienate  mfn's  interest. 

And  first  for  those  things  which  seem  common ;  iet  men  beat 
in  mind  that  hitherto  they  have  been  accustomed  to  do  no  more 
than  refer  and  adi^t  the  causes  of  tlungs  which  rarely  happen 
to  such  as  happen  frequently;  while  of  those  which.bappen 
frequently  they  never  ask  the  cause,  but  tt^e  them  as  they  are 
for  granted.  And  therefore  they  do  not  investigate  the  causes 
of  weight,  of  the  rotation  of  heavenly  bodies,  of  heat,  cold,  light, 
hardneBe,  softness,  rarity,  density,  liquidity,  solidity,  animation, 
iDanimation,  ^milarity,  dissimilarity,  organisation,  and  the  like ; 
but  admitting  these  as  self-evident  and  obvious,  they  dispute 
and  decide  on  other  things  of  less  frequent  and  familiar  oc- 
currence. 

But  I,  who  am  well  aware  that  no  judgment  can  be  passed 
on  uncommon  or  remarkable  things,  much  less  anything  new 
'  brought  to  light,  unless  the  causes  of  common  things,  and  the 
causes  of  those  causes,  be  first  duly  examine3^  and  found  out, 
am  of  necessity  compelled  to  admit  the  commonest  things  into 
my  history.  Nay,  in  my  judgment  philosophy  has  been 
hindered  by  nothing  more  than  thie, — that  things  of  familiar 
and  frequent  occurrence  do  not  arrest  and  dettun  the  thoughts 
of  men,  but  are  received  in  passing  without  any  inquiry  into 
their  causes;  insomuch  that  information  concc^ij)g_tluC£3 
_which  are  not  known  is  not  oftener  wanteH  than  attention  oon- 
.  ceraiiig  things  which  ar^.  ~—-~ 

CSX. 

And  for  things  that  are  m^an  or  even  filthy, — things  which  (as 
Fliny  says)  most  be  introduced  with  an  apology,  —  such  things, 
no  less  than  the  most  splendid  and  costly,  must  be  admitted 
into  natural  history,  Nor  is  natural  history  polluted  thereby ; 
for  the  sun  enters  the  sewer  no  less  than  the  palace,  yet  takes 
no  pollution.     And  for  myself,  I  am  not  raising  a  capitol  or 
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pyTunid  to  the  pride  of  mantj>ut  laying  a  foundation  in  the    ,t /^ 

hmaan  nnderatanding  fr.r  ^  iiglyi''r"plf  nft^f  fTia  "^rtttrA-rTp-ffao  . - 

-^ffOfltL  That  model  therefore  I  *'"""'"  ^"-  Thn*'-""?''  "^t" — r'-n 
to  exist  deaerrea  also  to  be  known,  for  knowledge  ia  the  image  =  ^j,' 
of  existence ;  and  things  mean  and  splendid  exist  alike.  Hore- 
orer  as  from  certain  putrid  substances — musk,  for  instance,  and 
ciTct — the  sweetest  odours  are  sometimes  generated,  so  too  from 
meao  and  sordid  instances  there  sfHoetimes  emanates  excellent 
light  and  information.  But  enough  and  more  than  enough  of 
this;  such  festidionsness  being  merely  childish  and  effeminate. 


But  there  is  another  objection  which  must  be  more  carefully 
looked  to:  namely,  that  there  are  many  things  in  this  History 
which  to  common  apprehension,  or  indeed  to  any  understanding 
accustomed  to  the  present  system,  will  seem  to  be  curiously  and 
unprofitably  subtle.  Upon  ^is  point  therefore  above  all  I 
must  say  again  what  I  have  said  already, — that  at  first  and  for 
a  time  I  am  seeking  for  experiments  of  light,  not  for  experi- 
ments of  fruit ;  following  therein,  as  I  have  often  said,  the 
example  of  the  divine  creation ;  which  on  the  first  day  pro- 
duced light  only,  and  assigned  to  it  alone  one  entire  day,  nor 
mixed  up  with  it  on  that  day  any  material  work. 

To  suppose  therefore  that  things  like  these  are  of  no  use  is 
the  same  as  to  eoppose  that  light  is  of  no  use,  because  it  is  not 
a  thing  solid  or  material,  And^e^ruth  is  that  tite  knowledge 
of  8imj>le  natures  well_examiiied  and  deflnedls.aa  lightj  It  - 
gives  entrance  to  all  the  secrete  of  nature's  workshop,  and 
-virtnaUy  includes  and  draws  after  it  whole  bands  and  troops  of 
works,  and  opens  to  us  the  BOuroes  of  the  noblest  axioms ;  and 
yet  in  itself  it  is  of  no  great  nse.  |  So  also  the  letters  of  the 
alphabet  in  themselves  and  apart  have  no  use  or  meaning,  yet 
tiiey  are  the  subjectHmatter^or  the  composition  and  apparatus 
<£  all  disconise.  ^  again  the  seeds  of  thin^  are  of  much 
I^nt  virtue,  and  yet  of  no  use  except  in  tbeb.  developneot. 
And  the  "lettered  rays  of  light  itself,  until  they  are  made  to 
convem,  can  impart  none  of  their  benefit. 

But  if  objection  be  taken  to  speculative  snbtieties,  what  is  to 
be  Bud  of  llie  schoolmen,  who  have  indulged  in  subtieties  to 
each  excess?  in  subtleties  too  that  were  spent  on  words,  or  at 
any  rote  on  popular  notions  (which  is  much  the  same  thing), 
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not  on  facts  or  nature ;  and  snch  as  were  useleBs  not  oqI^  id 
their  origin  but  also  in  tlieir  consequences ;  and  not  like  those 
I  Bpeak  of.  uaelesa  indeed  for  the  present,  but  pronusing 
infinite  utility  hereafter.  But  let  men  be  assured  of  this,  that 
all  subtlety  of  disputation  and  discourse,  if  not  applied  till  after 
axioms  are  discovered,  is  out  of  season  and  preposterous ;  and 
that  the  true  and  proper  or  at  any  rate  the  chief  time  for  sub- 
tlety is  in  weighing  experience  and  in  founding  axi(Mnsthei«<m; 
for  tiiat  other  subtlety,  though  it  grasps  and  snatches  at  na- 
ture, yet  can  never  take  hold  of  her.  Certunly  what  is  scud  of 
opportunity  or  fortune  ie  most  true  of  nature ;  she  has  a  lock 
in  front,  but  is  bald  behind. 

Lastly,  concerning  the  disdain  to  rec^ve  into  natural  history 
things  either  common,  or  mean,  .or  over-snbtle  and  in  their 
original  condition  useless,  the  answer  of  the  poor  woman  to 
the  haughty  prince,  wh«  had  rejected  her  petition  as  an  un- 
worthy thmg  and  beneath  his  dignity,  may  be  taken  fat  an 
'  Oracle, — "  Then  leave  ofiT  being  king."  For  most  certiun  it  is 
that  he  who  will  not  attend  to  things  like  these,  as  being  too 
paltry  and  minute,  can  neither  win  the  kingdom  of  nature  nor 
.govern  it. 

cxxn. 

It  may  be  thought  also  a  strange  and  s  harsh  thing  that  we 
should  at  once  and  with  one  blow  set  amde  all  sciences  and  all 
authors ;  and  that  too  without  calling  in  any  of  the  ancients 
to  our  Eud  and  support,  but  relying  on  our  own  strength. 

And  I  know  that  if  I  bad  chosen  t«  deal  less  nncerely,  I 
might  easily  have  found  authority  for  my  snggestjons  by 
referring  them  either  to  the  old  times  before  the  Greeks  (when 
natural  science  was  perhaps  more  flourishing,  though  it  made 
less  noise,  not  having  yet  having  passed  into  the  pipes  and 
trumpets  of  the  Greeks),  or  even,  in  part  at  least,  to  some  of 
tiie  Greeks  themselves ;  and  so  guned  for  them  both  sni^Kirt 
and  honour ;  as  men  of  no  &mily  devise  for  themselves  by  the 
good  help  of  genealogies  the  nobility  of  a  descent  from  some 
ancient  stock.  But  for  my  part,  relying  on  the  evidence  and 
truth  of  things,  I  reject  aU  fonns  of  fiction  and  impostnft ;  nor 
do  I  think  that  it  matters  any  more  to  the  business  in  hand, 
whether  the  discoveries  that  shall  now  be  made  were  long  ago 
known  to  the  ancients,  and  have  their  settings  and  their 


izecy  Google 


NOVUM  OROANUH.  109 

risiDgs  accordiog  to  the  vicissitude  of  things  and  course  of 
ages,  than  it  nuitters  to  mankind  whetbec  the  new  world  be 
that  island  o(  Atlantis  with  which  the  ancients  were  ac- 
qounted,  or  now  discovered  for  the  first  time.  .For  new  dis- 
coveiiea  must  be  sought  from  the  light  of  nature,  not  fetched 
back  out  of  ttK  daffencss  of  antiquityi 

And  as  for  the  universalitj  of  the  censure,  certtuoly  if  the 
matter  be  truly  coneidered,  such  a  censure  iB  not  only  more 
probable  but  more  modest  too,  than  a  partial  one  would  be. 
For  if  the  errors  had  not  been  rooted  in  primary  notions,  there 
must  have  been  some  true  discoveriee  to  correct  the  false. 
But  the  errors  being  fundamental,  and  not  bo  much  of  false 
judgment  as  of  inattention  and  overaight,  it  is  no  wonder  that . 
men  have  not  obtuned  what  they  have  not  tried  for,  nor 
reached  a  mark  which  they  never  set  up,  nor  finished  a  coiuree 
which  they  never  entered  on  or  kept. 

And  as  for  the  presumption  implied  in  it ;  certfunly  if  a  man 
undertakes  by  steadiness  of  hand  and  power  of  eye  to  describe 
a  straighter  line  or  more  perfect  circle  than  any  one  else,  be 
challenges  a  comparison  of  abilities ;  but  if  he  only  says  that  he 
with  the  help  of  a  rule  or  a  ptur  of  compasses  can  draw  a 
straighter  line  or  a  more  perfect  circle  than  any  one  else  can 
by  eye  and  hand  alone,  he  makes  no  great  boast.  And  this 
remark,  be  it  obeerved,  applies  not  merely  to  this  first  and 
inceptive  attempt  of  mine,  but  to  all  that  shall  take  the  work 
in  hand  hereafter.  For  my  way  of  discovering  sciences  goes 
fitr  to  level  men's  wits,  and  leaves  but  little  to  individual 
excellence ;  because  it  performs  everything  by  the  surest 
rules  and  demonstrations.  And  therefore  I  attribute  my  part 
in  all  this,  as  I  have  often  said,  rather  to  good  luck  than  to 
abili^,  and  account  it  a  birth  of  time  rather  than  of  wit  For 
certainly  chance  has  something  to  do  with  men's  thoughts,  as 
well  aa  with  their  works  and  deeds. 


I  may  say  then  of  myself  that  which  one  Bud  in  jest  (since  it 
marks  the  distinction  so  truly),  "  It  cannot  be  that  we  should 
think  alike,  when  one  drinks  water  and  the  other  drinks  wine." 
Now  other  men,  as  well  in  ancient  as  in  modem  times,  have  in 
the  matter  of  sciences  drunk  a  crude  liquor  like  water,  either 
flowing  spontaneously  from  the  understanding,  or  drawn  np  by 
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logic,  aa  by  wheels  from  a  well.  Wheretw  I  pledge  mankiad  in  a 
liquor  strained  from  countleas  grapes,  from  grapes  ripe  and  fiilly 
seasoned,  collected  in  clusters,  and  gatKered,  and  then  equeezed 
in  the  press,  and  finally  purified  and  clarified  in  the  vat.  And 
therefore  it  is  no  wonder  if  they  and  I  do  not  think  alike. 
CXXIV. 
Agun,  it  will  he  thought,  no  doubt,  that  the  goal  and  mark 
of  knowledge  which  I  myself  set  up  (the  very  point  which  I 
object  to  in  othere)  is  not  the  true  or  the  heattjor  that  the 
Cflnlempjation  of  truth  ib  a  thing  worthier  and  loftier,  ^an  all 
utility  and  magrutudepf  worts;  and  that  this  long  and  anxiooa 

i  dwelling  with  experience  and  matter  and  the  Huctuaiions "tit 
individual  things,  drags  down  the  mind  to  earth,  or  rather  sinks 
.  it  to  a  very  Tartarus  of  turmoil  and  confusion ;  removing  and , 
!,  withdrawing  it  from  the  serene  tranquillity  of  abstract  wisdom, 
,  a  condition  for  more  heavenly.     Now  to  this  I  readily  assent; 
and  indeed  this  which  they  point  at  as  so  much  to  he  preferred, 
,  is  the  very  thing  of  all  others  which  I  am  aboutT    For  t  am 
i  building  in  the  human  understanding  a  true   model  of  the 
j  world,  such  as  it  is  in  fact,  not  such  as  a  man's  own  reason 
would  have  it  to  be ;  a  thing  which  cannot  be  done  without  a 
very  diligent  dissection  and  anatomy  of  the  world.     But  I  say 
that  ihose  foolish  and  apish  images  of  worlds  which  the  fancies 
of  men  have  created  in  philosophical  systems,  must  be  utterly 
scattered  to  the  winds.  Be  it  known  then  how  Taat.a.  difference 
there  is  (as  I  said  above)  between  the  Idols  of  the_humau  mind 
and  the  Ideas  of  the  divine.  ^    The  former  are  nothing  more~fEsa~ 
arbitrary  abstractions ;    the  latter  are  the  creator's  own  stamp 
upon  creation,  imprgggcd  and  defined  in  matter  bj  trueand 
exquisite  lines.     Truth  therefore  and  utility  are  here  the  very 
^Qe  things'":'  and  works  themselves  are  of  greater  value  aa^ 
'      pledges  of  truth  than  as  contributing  to.the  comfiirta-pf  life. 
CXXT. 
It  may  he  thought  again  that  I  am  but  doing  what  baa  been 
done  before ;  that  the  uicients  themselves  took  the  same  course 
which  I  am  now  taking ;  and  that  it  is  likely  therefore  that  I 
too,  after  all  this  stir  and  striving,  shall  come  at  last  to  some 
one  of  those  systems  wbidi  prevuled  in  ancient  times.     For 
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the  anaents  too,  it  will  be  8ud,  provided  &t  the  onteet  of 
their  Bpeculations  a  great  store  and  abundance  of  examples 
sod  particuIarB,  digested  the  eome  into  note-books  under 
heads  and  titles,  from  them  completed  their  systems  and  arts, 
and  afterirards,  vnen  they^  understood  the  matter,  pabUehed 
them  to  the  world, — adding  a  few  examples  here  and  there  for 
proof  and  iUastralion ;  but  thought  it  superfluous  and  incon- 
Tenient  to  publish  their  notes  and  minutes  and  digests  of  par-  | 
licnlaiB;  and  therefore  did  as  bnildersdo, — after  the  house  was 
built  thej  removed  the  scaffoli^ng  and  ladders  out  of  sight. 
And  so  no  doubt  they  did.  But  this  objection  (or  scruple  rather)  ' 
will  be  easily  answered  bj  any  one  who  has  not  quite  foigotten 
what  I  have  said  above.  For  the  form  of  inquiry  and  disco- 
very that  was  in  use  among  the  aaciente  is  by  themselves  pro- 
fessed, and  'appears  on  the  very  face  of  their  writings.  And 
that  form  was  simply  this.  From  a  few  examples  and  particu- 
lars (wilih  the  addition  of  common  notions  and  perhaps  of  some 
portion  of  the  received  opinions  which  have  been  most  popular) 
they  flew  at  once  to  the  most  general  oonclusionB,  or  £rat  prin- 
ciples of  science :  taking  the  truth  of  these  as  fixed  and  im- 
moveable, they  proceeded  by  means  of  intermediate  propositioRs 
to  educe  and  prove  from  Utem  the  inferior  conclusions ;  and  out 
of  these  they  iramed  the  art  After  that,  if  any  new  particulars  ;' 
and  examples  repugnant  to  their  dogmas  were  mooted  and 
adduced,  either  they  subtly  moulded  them  into  their  system  by 
distinctions  or  explanations  of  their  rules,  or  else  coarsely  got 
rid  of  them  by  exceptiooa;  while  to  such  particulars  as  were 
not  repugnant  they  laboured  to  assign  causes  in  conformity 
-with  those  thei:  principles.  But  this  was  not  the  natural 
history  and  experience  that  was  wanted;  far  from  it;  and 
besides,  that  flying  ofl^  to  the  highest  generalities  ruined  all. 

CXXVI. 
It  will  also  1)e  thought  that  by  forbidding  men  to  pronounce 
and  to  set  down  prindples  as  established  until  they  have  duly 
arrived  through  the  intermediate  steps  at  the  highest  general- 
ities, I  msintain  a  sort  of  suspension  of  the  judgment,  and 
bring  it  to  what  the  Greeks  call  Acaialeptia, — a  denial  of  the 
capacity  of  the  mind  to  comprehend  truth.  Bnt  in  reality 
that  which  I  meditate  and  propound  is  not  AeatalepHa,  bat 
£ucataUpnaa  not  denial  of  the  capacity  to  understand,  but 
I 
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proTision  for  underBtanding  truly;  for  I  do  not  take  airay 
authority  from  the  senaea,  bat  supply  them  with  helps  ^  I  doj 
not  slight  the  undeTBtandiDg,  but  gOTeru  Jt.  And  better 
"siirery^'iB~lHar*we~8hould~Itnow  all  we  need  to  know,  and 
I  yet  tbiuk  our  knowledge  imperfect,  than  that  we  should  think 
\  our  knowledge  perfect,  and  yet  not  know  anything  we  need 
I  to  know. 

CXXVII. 
^  It  may  also  be  asked  (in  the  way  of  doubt  ratlieT  tlian 

objection)  whether  I    speak  of  natural  philosophy  only,   or 
,  .^whether  I  mean  that  the  other  sdences,  lo^c,  etliics,  and 
_^^  politics,  should  be  carried  on  by  this  method.     Now  I  cer- 
tainly mean  what  I  have  said  to  be  understood  of  them  all ; 
and  as  tlie  common  logic,  which  gorems   by  the  syllogism, 
extends  not  only  to  natural  but  to  all  sciences ;  eo  does  mine 
'  also,  which  proceeds  by  induction,  embrace  eTerything.      For 
I  I  form   a   history   and   tables  of   discovery  for   angCTj_tear, 
I  eWue,  and  the  like ;  for  matters  political ;  and  again^Jji^J^e 
'  mental    operations    of    memory,    composition    and    division, 
'  judgment  and  the  rest;  not  less  than  for  heat  and  cold,  or 
light,  or  vegetation,  or  the  like.     Bnt  nevertheless  since  my 
'  method  of  interpretation,  after  the  history  has  been  prepared 
and  duly  arranged,  regards  not  the  working  and  discourse  of  the 
mind  only  (as  the  common  logic  does)  bnt  the  nature  of  things 
also,  I  supply  the  mind  with  such  niles  and  guidance  that  it 
may  in  every  case  apply  itself  aptly  to  the  nature  of  things. 
And  therefore  I  deliver  many  and  diverse   precepts  in   the 
doctrine  of  Interpretation,  which  in  some  measure  modify  the 
method  of  invention  according  to  the  quality  and  condition  of 
the  subject  of  the  inquiry. 

cxxTin. 

On  one  point  not  even  a  doubt  ought  to  be  entertuned ; 
namely,  whether  I  deare  to  pull  down  and  destroy  the  philo- 
sophy and  arts  and  sciences  which  are  at  present  in  use.  So 
far  from  that,  I  am  most  glad  to  see  them  used,  cultivated, 
and  honoured.  There  is  no  reason  why  the  arts  which  are 
now  in  fashion  should  not  continue  to  supply  matter  for  dis- 
putation and  ornaments  for  discourse,  to  be  employed  for  the 
convenience  of  professors  and  men  of  business ;  to  be  in  short 
like  current  coin,  which  passes  among  men  by  consent.     Nay 
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I  &ankly  declare  that  what  I  am  introducing  will  be  bat  little 
fitted  for  BDch  purpoees  ae  these,  since  it  cannot  be  brought 
down  to  conunon  apprehension,  save  hy  effects  and  works 
only.  But  bow  sincere  X  am  in  my  proFes^ns  of  affection 
and  good  will  towards  the  received  sciences,  my  published 
writings,  especially  the  books  on  the  Advancement  of  Learn- 
ing, BufSciently  show ;  and  therefore  I  will  not  attempt  to 
prove  it  further  by  words.  Meanwhile  I  give  constant  and 
distinct  warning  that  by  the  methods  now  in  use  neither  can  any 
great  ptogreas  be  made  in  the  doctrines  and  contemplative  part 
of  sciences,  nor  can  they  be  carried  out  to  any  magnitude  of 
works. 

cxxix. 

It  renuuns  for  me  to  say  a  few  words  touching  the  excellency 
of  the  cod  in  view.  Had  they  been  uttered  earlier,  they  might 
have  seemed  like  idle  wishes ;  but  now  that  hopes  have  been 
raised  and  unfur  prejudices  removed,  they  may  perhaps  have 
greater  weight  Also  if  I  had  finished  all  myself,  and  had  no 
occasion  to  call  in  others  to  help  and  take  part  in  the  work,  I 
ahould  even  now  have  abstained  irom  such  language,  lest  it 
might  be  taken  as  a  proclamation  of  my  own  deserts.  But  since 
I  want  to  quicken  the  industry  and  rouse  and  kindle  the  zeal 
of  others,  it  is  fitting  that  I  put  men  in  mind  of  some  things. 

In  the  first  place  then,  the  introduction  of  famous  discoveries 
appears  to  hold  by  iar  the  first  place  among  human  actions ; 
and  tlus  was  the  judgment  of  the  former  ages.  For  to  the  au- 
thors of  inventions  tbey  awarded  divine  honours ;  while  to  those 
who  did  good  service  in  the  state  (such  as  founders  of  cities 
and  empires,  le^slators,  saviours  of  their  country  from  long 
endured  evils,  quellers  of  tyrannies,  and  the  like)  they  decreed 
no  higher  honours  than  heroic  And  certainly  if  a  man 
rightly  compare  the  two,  he  will  find  that  this  judgment  of  an- 
tiquity was  just  For  the  benefits  of  discoveries  may  extend  to 
the  whole  nice  of  man,  civil  benefits  only  to  particular  pla  ces ; 
the  latter  last  not  beyond  a  few  ages,  the  former  through  all 
time.  Moreover  the  reformation  of  a  state  in  civil  matters 
is  seldom  broughtr  in  without  violence  and  confusion ;  but  dis- 
coveries carry  blessings  with  them,  and  confer  benefiCa  without 
caumng  harm  or  sorrow  to  any. 

Again,  discoveries  are  as  it  were  new  creations,  and  imitar 
tions  of  God's  works ;  as  well  sang  the  poet : — 

VOL.  IV.  I 
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"  To  man's  fnil  nee  gnat  Atheni  loDg  igo 
First  gsve  the  seed  whence  waving  harvesta  Brow, 
And  re-ertaUd  all  □ul'  life  below." 

And  it  appeara  worthy  of  temark  in  Solomon,  that  though 
mighty  in  empire  and  in  gold ;  in  the  magnificence  of  Iiis  works, 
his  court,  his  household,  and  his  fleet ;  m  the  lustre  of  lus  name 
and  the  worship  of  mankind ;  yet  he  took  none  of  these  to  glory 
in,  hot  pronounced  that  "  The  glory  of  God  is  to  conceal  a 
thing ;  the  glory  of  the  king  to  search  it  oat." 

Again,  let  a  man  only  con^der  what  a  difference  there  is 
between  the  life  of  men  in  the  most  civilised  province  of 
Europe,  and  in  the  wildest  and  most  barbaroos  districts  of  I^ew 
India ;  he  will  feel  it  be  gireat  enough  to  justiiy  the  saying  that 
"  man  is  a  god  to  man,"  not  only  in  regard  of  aid  and  benefit, 
but  also  by  a  comparison  of  condition.  And  this  difference 
comes  not  from  soil,  not  from  climate,  not  from  race,  but  from 
the  arts. 

Again,  it  is  well  to  observe  the  force  and  virtne  and  conse- 
quences of  disooveries ;  and  these  are  to  he  seen  nowhere  more 
conspicuously  than  in  those  three  which  were  \mknown  to  the 
an<uent8,  and  of  which  the  origin,  though  recent,  is  obscure 
and  inglorious ;  namely,  printing,  gunpowder,  and  the  magnet 
For  these  three  have  changed  the  whole  face  and  state  of 
tilings  throughout  the  world ;  the  first  in  literature,  the  second 
in  warlare,  the  third  in  navigation ;  whence  have  followed  innn- 
merable  changes;  insomuch  that  no  empire,  no  sect,  no  star 
seems  to  have  exerted  greater  power  and  influence  in  human 
affiurs  than  these  mechanical  discoveries. 

Further,  it  will  not  he  amiss  to  distinguish  the  three  kinds 
and  as  it  were  grades  of  ambition  in  mankind.  The  first  is  of 
those  who  desire  to  extend  their  own  power  in  their  native 
country ;  which  kind  is  vulgar  and  degenerate.  The  second  is 
of  those  who  labour  to  extend  the  power  of  their  country  and 
its  dominion  among  men.  This  certainly  has  more  dignity, 
though  not  less  covetouBuess.  But  if  a  man  endeavour  to 
establiA  and  extend  the  power  and  dominion  of  the  human 
race  itself  over  the  universe,  his  ambition  (if  ambition  it  can  he 
called)  is  without  doubt  both  a  more  wholesome  thing  and  a 
more  noble  than  the  other  two.  Now  the  empire  of  man  over 
things  depends  wholly  on  the  arts  and  sciences.  For  we  cannot 
command  nature  except  by  obeying  her. 
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Again,  if  meo  have  tliouglit  so  much  of  Boine  one  particular 
tliflCOTery  as  to  r^^rd  him  as  more  than  man  who  has  been 
able  by  some  benefit  to  make  the  whole  homan  race  hie  debtor, 
how  much  higher  a  thing  to  discover  that  by  means  of  which 
all  tJiings  else  shall  be  discovered  with  ease  I  And  yet  (to 
■peak  the  whole  truth),  as  the  uses  of  light  are  infinite,  in 
enabling  ns  to  walk,  to  ply  our  arts,  to  read,  to  reoc^nise  one 
anotlier;  and  nevertheless  the  very  beholding  of  t^e  light  is 
itself  a  more  excellent  and  a  fUrer  thing  than  all  the  uses  of  it ; 
— so  assuredly  jihe  very  contemplation  of  things,  as  they  arei_ 
without  superstition  or  imposture,  error  or  confusion,  is  in  itself  iV^ 
more  worthy  than  all  the  fruit  of  inventlonft. 

Lastly,  if  the  debasement  of  arts  and  sciences  to  purposes  of 
wickedness,  luxury,  and  the  like,  be  made  a  ground  of  objection, 
let  no  one  be  moved  thereby.  For  the  same  may  be  said  of  all 
earthly  goods;  of  wit,  courage,  strength,  beauty,  wealth,  light 
itself,  and  the  rest.  Only  let  the  human  race  recover  that 
right  over  nature  which  belongs  to  it  by  divine  bequest,  and 
let  power  be  given  it ;  the  exercise  thereof  will  be  governed  by 
sound  reason  and  true  religion. 


And  now  it  is  time  for  me  to  propound  the  art  itself  of  in- 
terpreting nature ;  in  which,  although  I  conceive  that  I  have 
given  true  and  most  useful  precepts,  yet  I  do  not  say  either 
that  it  is  abeolntely  necessary  (as  if  nothing  could  be  done 
without  it)  or  that  it  is  perfect  For  I  am  of  opinion  that  if 
men  had  ready  at  hand  a  just  history  of  nature  and  experience, 
and  laboured  diligently  thereon ;  and  if  they  could  bind  them- 
selves to  two  rules, — the  first,  to  lay  aside  received  opinions  and 
notions ;  and  the  second,  to  refrain  the  mind  for  'a  time  from 
the  highest  generalisations,  and  those  next  to  them, — they  would 
be  able  by  the  native  and  genuine  force  of  the  mind,  without 
any  other  art,  to  fall  into  my  Ibrm  of  interpretation.  For  in- 
terpretation is  the  true  and  natural  work  of  the  mind  when 
freed  &om  impediments.  It  is  true  however  that  by  my  pre- 
cepts everything  will  be  in  more  readiness,  and  much  more  sure. 

Nor  again  do  I  mean  to  say  that  no  improvement  can  be  made 
upon  th^e.  On  the  contrary,  I  that  r^^ard  the  mind  not  only 
in  its  own  faculties,  but  in  its  connection  with  things,  must  needs 
hold  that  the  art  of  discovery  may  advance  as  discoveries  advance. 
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THE  INTERPRETATION  OF  NATITRE 
XHE  KINGDOM  OF  MAN. 


On  a  giyen  body  to  generate  and  eupeiindnce  a  new  n&ture 
or  new  natures,  b  the  work  and  aim  of  Human  Power.  Of  a 
giveni  nature  to  discover  the  form,  or  true  specific  difference,  or 
nature-engendering  nature,  or  source  of  emanation  (for  these 
are  &e  teims  which  come  nearest  to  a  description  of  the  thing), 
ia  the  work  and  aim  of  Human  Knowledge.  Subordinate  to 
these  primary  works  are  two  others  that  ate  secondary  and  of 
inferior  mark ;  to  the  former,  the  transformation  of  concrete 
bodies,  eo  lar  as  this  is  possible ;  to  the  latter,  the  discovery,  in 
every  case  of  generation  and  motion,  of  the  latent  process 
carried  on  from  the  manifest  efficient  and  the  manifest  material 
to  the  form  which  is  engendered ;  and  in  like  manner  the  dis- 
covery of  the  latent  cotifiguration  of  bodies  at  rest  and  not  in 
motion. 

II. 
In  what  an  ill  condition  human  knowledge  is  at  the  present 
time,  ia  apparent  even  from  the  commonly  received  maxims. 
It  ia  a  correct  position  that  "  true  knowledge  is  knowledge  by 
causes."  And  causes  agmn  are  not  improperly  distributed  into 
four  kinds ;  the  material,  the  formal,  the  ^(»eot,  and  the  final. 
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j  But  of  these  the  final  cause  rather  corrupts  ihau  advances  the 
I  sclencee,  except  such  as  have  to  do  with  human  action.  The 
dlscoveiy  of  the  formid  is  despair^  of.  'i'he  efficient  and  the 
material  (as  they  are  inveatigated  and  rec^ved,  that  is,  as 
remote  causes,  without  reference  to  the  latent  process  leading 
to  the  form)  are  but  slight  and  superficial,  and  contribute 
little,  if  anything,  to  true  and  active  science.  Nor  have  I 
foi^otten  that  in  a  former  passage  I  noted  and  corrected  aa  an 
error  of  the  human  mind  the  opinion  that  Forms  give  existence.' 
For  though  in  nature  nothing  really  exists  beside  individual 
bodiesj  performing  pure  individual  acts  according  to  a  fixed 
law,  yet  iu  philosophy  this  very  )awj  and  the  investigation, 
discovery,  and  explanation  of  it,  is  the  foundation  as  well  of 
knowledge  as  of  operation.  And  it  is  this  law,  with  its  clauses, 
that  I  mean  when  I  apeak  of  Forms ;  a  name  which  I  the  rattier  „ 
adopt  because  it  has  grown  into  use  and  become  familiar. 


If  a  man  be  acquainted  with  the  cause  of  any  nature  (as 
whiteness  or  heat)  in  certdn  subjects  only,  his  knowledge  is 
imperfect ;  and  if  he  be  able  to  superinduce  an  effect  on  certun 
substances  only  (of  those  susceptible  of  such  effect),  his  power 
is  in  like  manner  imperfect-.  Now  if  a  man's  knowledge  be 
confined  to  the  efficient  and  material  causes  (wluch  are  unstable 
causes,  and  merely  vehicles,  or  causes  which  convey  the  form 
in  certtun  cases)  he  may  arrive  at  new  discoveries  in  reference 
to  substances  in  some  degree  similar  to  one  another,  and  se- 
lected beforehand ;  but  he  does  not  touch  the  deeper  boundaries 
of  things.  But  whosoever  is  acquainted  with  Forms,  embraces 
the  unity  of  nature  in  substances  the  most  unlike ;  and  is  able 
therefore  to  detect  and  bring  to  light  things  never  yet  done, 
and  such  as  neither  the  vicissitudes  of  nature,  nor  industry  in 
experimenting,  nor  accident  itself,  would. ever  have  brought 
into  act,  and  which  would  never  have  occurred  to  the  thought 
of  man.  From  the  discovery  of  Forms  therefore  results  truth 
in  speculation  and  freedom  in  operation. 


Although  the  roads  to  human  power  and  to  human  know- 
ledge lie  close  together,  and  are  nearly  the  same,  nevertheless 
on  account  of  ttte  pernicious  and  inveterate  habit  of  dwelling 
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on  abetractione,  it  is  safer  to  begin  and  mee  tlie  eciences  from 
those  fotrndatioiis  which  have  relation  to  practice,  and  to  let  the 
active  part  itself  be  as  the  seal  which  prints  and  determines  the 
cootemplatiTe  counterpart.  We  must  therefore  consider,  if  a 
man  wanted  to  generate  and  supetindnce  any  nature  upon  a  ~~ 
given  body,  what  kind  of  rule  or  direction  or  guidance  he 
would  most  wish  for,  and  express  the  same  in  the  simplest  and 
least  abstruse  language.  For  instance,  if  a  man  wishes  to 
superinduce  upon  silver  the  yellow  colour  of  gold  or  an  increase 
of  weight  (observing  the  laws  of  matter),  or  transparency  on  an 
opaque  stone,  or  tenauty  on  glassj  or  vegetation  on  some  sub- 
stance that  is  not  vegetable, — we  mast  consider,  I  say,  what 
kind  of  rule  or  guidance  he  would  most  desire.  And  in  the 
first  place,  he  will  undoubtedly  wish  to  be  directed  to  some- 
thing whiob  will  not  deceive  him  in  the  result,  nor  ful  him  in 
the  trial.  Secondly,  he  will  wish  for  such  a  rule  as  shall  not 
tie  him  down  to  certun  means  and  puticular  modes  of  operar- 
tion.  For  perhaps  he  may  not  haVe  those  means,  nor  be  able 
convemently  to  procure  them.  And  if  there  lie  other  means 
and  other  methods  for  producing-the  required  nature  (beside 
the  one  prescribed)  these  may  perhaps  be  within  his  reach ;  and 
yet  he  shall  be  excluded  by  the  narrowness  of  the  rule,  and  get 
no  good  from  them.  Thirdly,  he  will  desire  something  to  be 
shown  him,  whicbMs  not  as  difficalt  otdhe  thing  proposed  to  be 
done,  but  comes  nearer  to  practice-.  .    '' 

For  a  true  and  perfect  rule  of'bt>ention  then  the  direction 
viU  be  that  it  be  certain,  free, '.and -disponng  or  leading  to  action. 
And  this  ie  the  same  thing  with  the  discovery  of  the  true  Form. 
For  the  Form  of  a  nature  is  such,-  that  given  the  Form  the 
nature  infallibly  follows.  Therefiire  it  is  always  present  when 
the  nature  is  present,  and  universally  implies  it,  and  is  constantly  ' 
inherent  in  it.  Again,  the  Form  is  auch,  that  if  it  be  taken 
away  the  nature  infallibly  vanishes.  Therefore  it  is  always 
absent  when  the  nature  is  absent,  and  implies  its  absence,  and 
inheres  in  nothing  else.  Lastly,  the  true  Form  is  such  that  it 
deduces  the  given  nature  from  some  source  of  being  which  is 
inherent  in  more  natures,  and  which  ie  better  known  in  the 
natural  order  of  things  than  the  Form  itself.  For  a  true  and 
perfect  axiom  of  knowledge  then  the  direction  and  preitfept 
will  be,  that  another  nature  be  discovered  which  is  convertibU  with 
the  given  nature,  and  get  is  a  limitation  of  a  more  general  nature, 
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at  of  a  trvx  and  real  genu$.     How  tliese  two  dtrections,  the  one 
.Bctire  the  other  coDtemplatJve,  are  one  and  the  same  thing ;  and 

/  what  in  operation  ia  moBt  nsefnl,  that  ia  knowledge  is  most 

;!  troe. 

V. 

The  role  or  axiom  for  the  traneformatioQ  of  bodies  is  of  two 
kinds.  The  first  r^jarda  a  hody  as  a  troop  or  collection  of 
ample  natures.  In  gold,  for  example,  the  following  properties 
meet  Zt  is  yellow  in  colour;  heavy  up  to  a  cert^  weight; 
malleable  or  ductile  to  a  certun  d^ree  of  extension ;  it  ia  not 
volatile,  and  losea  none  of  its  substance  by  the  action  of  fire ;  it 
turns  into  a  liqnid  with  a  certain  degree  of  fiuidl^;  it  is 
separated  and  dissolved  by  partiaular  meaos ;  and  so  on  for  the 
other  natures  which  meet  in  gold.  This  kind  of  axiom,  there- 
fore, deduces  the  thing  from  the  forms  of  simple  natures.  For 
he  who  knows  the  forms  of  yellow,  weight,  ductility,  fixity, 
fluidity,  solution,  'and  so  on,  and  the  methods  for  sopennduung 
them,  and  their  gradations  and  modes,  will  make  it  his  care  to 
have  them  joined  t^^ther  in  some  body,  whence  may  follow 
the  transformation  of  that  body  into  goldT  And  this  kind  of 
operation  pertains  to  the  first  kind  of  action.  For  the  prin- 
ciple of  generating  s(Hne  one  simple  nature  is  the  same  as  that 
of  generating  many ;  only  that  a  man  is  more  fettered  and  tied 
down  in  operation,  if  more  are  required,  by  reason  of  the  diffi- 
culty of  combining  into  one  so  many  natures ;  which  do  not 
readUy  meet,  except  in  the  beaten  and  ordinary  paths  of  nature. 
It  must  be  said  however  that  this  mode  of  operation  (which 
,  looks  to  simple  natures  tho.ugh  in  a  compound  body)  proceeds 
from  what  in  nature  is  constant  and  eternal  and  universal,  and 
opens  broad  roads  to  human  power,  such  as  (in  the  present  state 
of  things)  human  thought  can  scarcely  comprehend  or  anticipate. 
The  second  kind  of  axiom,  which  ia  concerned  with  the 
discovery  of  the  lateat  proeest,  proceeds  not  by  simple  natures, 
but  by  compound  bodies,  as  they  are  found  in  nature  in  its 
ordinary  coarse.  As,  for  instance,  when  inquiry  ia  made,  from 
what  beginnings,  and  by  what  method  and  by  what  process, 
gold  or  any  other  metal  or  stone  is  generated,  from  its  first 
menstrua  and  rudiments  up  to  the  perfect  nuneral ;  or  in  like 
manner  by  what  process  herbs  are  generated,  from  the  first 
concretion  of  juices  in  the  ground  or  from  seeds  up  to  the 
formed  plant,  with  all  the  succesuve  motiona  and  diverse  and 
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ocmtinaed  eflbrts  of  natme.  So  also  in  the  mqniry  concenung 
the  process  of  development  in  the  generation  of  uumals, 
from  coition  to  birth ;  and  in  like  manner  of  other  bodies. 

It  is  not  however  only  to  the  generations  of  bodies  that  this 
investigation  extends,  but  also  to  other  motions  and  opeiatioDs 
of  nature.  As,  for  instance,  when  inquiry  is  made  concerning 
the  whole  course  and  continued  action  of  nutrition,  &om  the 
6ret  reception  of  the  food  to  its  complete  asmmilation;  or 
again,  concerning  the  voluntary  motion  of  animals,  from  the 
first  impresBion  on  the  imagination  and  the  continued  efforts 
of  the  spirit  np  to  the  bendings  and  movements  of  the  limbs ; 
or  concerning  the  moticm  of  the  tongue  and  lips  and  other 
instruments,  and  the  changes  through  which  it  passes  till  it 
comes  to  the  utterance  of  articulate  sounds.  For  these  in- 
quiries also  relate  to  natures  concrete  or  combined  into  one 
Btructure,  and  have  r^;ard  to  what  may  be  called  particular  and 
special  habits  of  nature,  not  to  her  fundamental  and  universal 
laws  which  constitute  Forms.  And  yet  it  must  be  confessed 
that  this  plan  appears  to  be  readier  and  to  lie -nearer  at  hand 
and  to  give  more  ground  for  hope  than  the  primary  one. 

In  like  manner  the  operative  which  answers  to  this  specula- 
tive part,  starting  &om  tiie  ordinary  incidents  of  nature,  extends 
its  (^wration  to  things  immediately  adjoining,  or  at  least  not 
far  removed.  Bat  as  for  any  profound  and  radical  operations 
on  nature,  they  depend  entirely  on  the  primary  axioms.  And 
in  those  tilings  too  where  man  has  uo  means  of  operating,  but 
only  of  knowing,  as  in  the  heavenly  bodies  (for  these  he  cannot 
<^>erate  upon  or  change  or  transform),  the  investigation  of  the 
fiict  itself  or  truth  of  the  thing,  no  lees  than  tiie  knowledge  of 
the  causee  and  consents,  must  come  from  those  primary  and 
catiiolic  axioms  concerning  ^mple  natures ;  such  as  the  nature 
of  spoutaneona  rotation,  of  attraction  or  magnetism,  and  of  many 
others  which  are  of  a  more  general  form  than  the  heavenly 
bodies  themselvea.  For  let  no  one  hope  to  decide  the  question 
whether  it  is  the  earth  or  heaven  that  really  revolves  in  the 
diurnal  motion,  until  he  has  first  comprehended  the  nature  of 
^mntaneous  rotation. 


Bat  this  Latent  Process,  of  which  I  speak,  is  quite  anodier 
thing  than  men,  i^eoocupied  as  their  minde  now  are,  will  easily 
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conceive.  For  what  I  understaDd  by  it  is  not  certain  n 
or  signs  or  aucc«eeiTe  steps  of  process  in  bodies,  which  can  be 
seen ;  but  a  process  perfectly  continuous,  which  for  the  most 
port  eeeapea  the  Bense. 

For  instance ;  in  all  generation  and  transformation  of  bodies, 
we  must  inqaite  what  is  lost  and  escapes ;  what  remains,  whut 
is  added ;  what  is  expanded,  what  contracted ;  what  is  united, 
what  separated;  what  is  continued,  what  cut  off;  what  propels, 
what  hinders ;  what  predominates,  what  yields ;  and  a  variety  of 
other  particulars. 

Again,  not  only  in  the  generation  or  transformalion  of  bodies 
are  these  points  to  be  aeceituned,  but  also  in  all  other  altera- 
tions and  motions  it  should  is  like  tnatmer  be  inquired  what 
goes  before,  what  comes  after;  what  ia  quicker,  what  more 
tardy ;  what  produces,  what  governs  motion;  and  like  pdnts  ; 
all  which  nevertheless  in  the  present  state  of  the  sciences  (the 
texture  of  which  is  as  rude  as  poauble  and  good  for  nothing) 
are  unknown  and  unhandled.  For  se^g  that  every  natural 
action  depends  on  things  infinitely  small,  or  at  least  too  small 
to  strike  the  sense,  no  one  can  hope  to  govern  or  change  nature 
until  he  has  duly  comprehended  and  observed  them. 


In  like  manner  the  investigation  and  discovery  of  the  latent 
eonjiffuration  in  bodies  is  a  new  thing,  no  less  than  the  discovery 
of  the  Latent  Process  and  of  the  Form.  For  as  yet  wc  are  but 
lingering  in  the  outer  courts  of  nature,  nor  are  we  preparing 
ourselves  a  way  into  her  inner  chambers.  Yet  no  one  can 
endow  a  given  body  with  a  new  nature,  or  Buccessfully  and 
aptly  transmute  it  into  a  new  body,  unless  he  hsA  attained  a 
competent  knowledge  of  the  body  so  to  be  altered  or  trans- 
formed. Otherwise  be  will  run  into  methods  which,  if  not 
useless,  are  at  any  rate  difficult  and  perverse  and  unsuitable  to 
the  nature  of  the  body  on  which  he  is  operating.  It  is  clear 
therefore  that  to  this  also  a  way  must  be  opened  and  laid  out. 

And  it  is  true  that  upon  the  anatomy  of  organised  bodies  (as 
of  man  and  animals)  some  piuns  have  been  well  bestowed  and 
with  good  effect ;  and  a  subtle  thing  it  seems  to  be,  and  a  good 
scrutiny  of  nature.  Yet  this  kind  of  anatomy  is  subject  to 
ught  and  sense,  and  has  place  only  in  organised  bodies.  And 
be^des  it  is  a  thing  obvious  and  easy,  when  compared  with  the 
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tme  anatomy  of  the  Latent  Configuradon  id  bodlee  wliich  are 
thought  to  be  of  imifonn  atracture;  espedally  in  things  that 
have  a  specific  character  and  their  parts,  as  iron,  stone ;  and 
agun  in  parts  of  oniform  stmcture  in  plants  and  animals,  as 
the  root,  the  leaf,  the  flower,  flesh,  blood,  and  bones.  But  even 
in  this  Mnd,  hnraao  indnstry  has  not  been  altt^ther  wanting ; 
for  this  is  the  very  thing  aimed  at  in  tiie  sepamtion  of  bodies 
of  uniform  stmcture  by  means  of  distillations  and  other  modes 
of  analysis ;  that  the  complex  structure  of  the  compound  may 
be  made  apparent  by  bringing  together  its  several  homogeneona 
partfl.  And  this  is  of  use  too,  and  conduces  io  the  object  we 
are  seeking;  although  too  oflen  fallacious  in  its  results,  because 
many  natures  which  are  in  fact  newly  brought  oat  and  super- 
induced by  fire  and  heat  and  other  modes  of  solution  are  taken 
to  be  the  effect  of  separation  merely,  and  to  have  asbaisted  in 
the  compound  before.  And  after  aU,  this  ie  but  a  small  part  of 
the  work  of  discovering  the  tme  Configuration  in  the  compound 
body ;  which  Configuration  ie  a  thing  far  more  subtie  and  exact, 
and  snch  as  the  operation  of  fire  rather  confounds  than  brings 
out  and  makes  distinct. 

Therefore  a  separation  and  solution  of  bodies  most  be  effected,  'l 
not  by  fire  indeed,  but  by  reasoning  and  true  induction,  witii    | 
experiments  to  aid ;  and  by  a  comparison  with  other  bodies,  and    | 
a  reduction  to  simple  natures  and  their  li'orms,  which  meet  and 
mix  in  the  compound.     In  a  word  we  most  pass  from  Vulcan 
to  Minerra,  if  we  intend  to  bring  to  light  the  true  textures  and 
configurations  of  bodies;  on  which  all  the  occult  and,  as  they 
are  called,  speafic  properties  and  virtues  in  things  depend ;  and 
from  which  too  the  rule  of  every  powerful  alteration  and  trans- 
formation is  derived. 

For  example,  we  must  inquire  what  amount  of  spirit  there 
is  in  every  body,  what  of  tangible  essence ;  and  of  the  spirit, 
whether  it  be  copious  and  tui^d,  or  me^re  and  scarce ; 
whether  it  be  fine  or  coarse,  akin  to  air  or  to  fire,  brisk  or 
tdnggieh,  weak  or  strong,  progressive  or  retrograde,  interrupted 
or  continuous,  treeing  with  external  and  surrounding  objects 
or  disagreeing,  &c.  In  like  manner  we  mast  inquire  into  the 
tangible  essence  (which  admits  of  no  fewer  differences  than  the 
spirit),  into  its  coats,  its  fibres,  its  kinds  of  texture.  More- 
over the  disposition  of  the  spirit  throughout  the  corporeal  frame, 
with  its  pores,  passages,  veins  and  cells,  and  the  rudiments  or 
first  essays  of  the  organised  body,  fall  under  the  same  investi- 
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gatioii.  Bat  on  these  inquiries  also,  and  I  may  say  on  all  the 
disooTery  of  the  Iiatent  Configuration,  a  true  and  dear  light  is 
shed  by  the  primary  axioms,  which  entirely  dispels  all  darkness 
and  subtlety. 

VUI, 
Nor  shall  we  thus  be  led  to  the  doctrine  of  atonns,  which  im- 
plies the  hypothesis  of  a  vacuum  and  that  of  the  unchange- 
ableness  of  matter  (both  false  assumptions) ;  we  shall  be  led 
only  to  real  particles,  sach  as  really  exist  Nor  again  is  there 
any  reason  to  be  alarmed  at  the  subtlety  of  the  investiga- 
tion, as  if  it  could  not  be  disentangled  ;  on  the  contrary,  the 
nearer  it  approaches  to  simple  natnres,  the  eauer  and  plainer 
will  everjTthing  become ;  the  business  being  traoefeTred  from 
the  complicated  to  the  simple ;  from  the  incommensurable  to 
the  commensurable;  from  surds  to  rational  qnantities;  fiom 
the  infinite  and  vi^ue  to  the  fimte  and  certain ;  as  in  the  case 
of  the  letters  of  the  alphabet  and  the  notes  of  music  And 
inquiries  into  nature  have  the  best  result,  when  they  begia 
with  physics  and  end  in  mathematics.  Agun,  let  no  one  be 
a&wd  of  high  numbers  or  minute  fractions.  For  in  dealing 
with  numbers  it  is  as  easy  to  set  down  or  conceive  a  thousand 
as  one,  or  the  thousandth  part  of  an  integer  as  an  inte^r 
itself. 

IX. 

From  the  two  kinds  of  auoma  which  have  been  epokeu  of, 
Biises  a  just  division  of  philosophy  and  the  sciences;  taking 
the  received  terms  (which  come  nearest  to  express  the  thing) 
in  a  sense  ^[reeable  to  my  own  views.  Thus,  let  the  investi- 
gation of  Forms,  which  are  (in  tbe  eye  of  reaaon  at  least,  and  in 
their  essential  law)  eternal  and  immutable,  constitute  Meta~ 
pkyaics  ;  and  let  the  investigation  of  the  EfiScient  Cause,  and  of 
Matter,  and  of  Uie  Latent  Process,  and  the  Latent  Configuration 
(all  of  which  have  reference  to  the  common  and  ordinary  course 
of  nature,  not  to  her  eternal  and  fundamental  laws)  constitute 
Fhytiet.  And  to  these  let  there  be  subordinate  two  practical 
divisions :  to  Physics,  Mechanics ;  to  Metaphysics,  what  (in  a 
purer  sense  of  the  word)  I  call  Mtyic,  on  account  of  the  broad- 
ness of  the  ways  it  moves  in,  and  its  greater  command  over 
nature. 

X. 

Having  thus  set  up  the  mark  of  knowledge,  we  must  go  on 
to  precepts,  and  that  in  the  most  direct  and  obvious  order. 
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Now  my  directions  for  the  mterpretation  of  nature  embrace 
two  generic  diTieionB  ;  the  one  how  to  educe  and  form  axioms 
from  experience ;  the  other  how  to  dedace  and  denve  new  ex- 
periments from  axioms.  The  former  again  is  divided  into  ; 
three  ministrations ;  a  ministration  to  the  Bense,  a  ministration 
to  the  memory,  aad  a  ministration  to  the  mind  or  reason. 

For  first  of  all  we  most  prepare  a  Natural  and  Experimental  , 
Hittory,  8n£B(»ent  and  good ;  and  thb  is  the  fonndation  of  all ;  I  \ 
for  we  are  not  to  im^ne  or  aoppoee,  but  to  discorer,  whatU 
natore  does  or  may  be  made  to  do.  y 

But  natural  and  experimental  history  is  so  various  and  dif- 
fuse, that  it  confounds  and  distracts  the  understanding,  unless 
it  be  ranged  and  presented  to  view  in  a  suitable  order.  AVe 
must  therefore  form  Tablet  and  Arrangemtntt  of  Itutances,  in 
such  a  method  and  order  that  the  understanding  may  be  able  to 
deal  with  theoL 

And  even  when  this  is  done,  still  the  understanding,  if  left 
to  itaelf  and  its  own  spontaneous  movements,  is  incompetent 
and  unfit  to  form  axioms,  unless  it  be  directed  and  guarded. 
Therefore  in  the  third  place  we  must  use  JnductUm,  true 
and  legitimate  induction,  which  is  the  very  k^  of  interpret!^ 
tion.  But  of  this,  which  is  the  last,  I  most  speak  first,  and 
then  go  bock  to  the  other  d  '  ' 


The  inveetigatioQ  of  FiXjoa-proceeds  thus :  a  nature  being^ 
given,  we  must  first  of  all  have  a  muster  or  presentation 
before  the  understanding  of  all  known  instances  which  agree 
in  the  same  nature,  though  in  substances  the  most  unlike.  And 
Buch  collection  must  be  made  in  the  manner  of  a  history,  with- 
out premature  speculation,  or  any  great  amount  of  subtlety. 
For  example,  let  the  investigation  be  into  the  Form  of  Heat. 

Initancu  Agreeing  in  the  Nature  of  Heat. 

1.  The  rays  of  the  sun,  especially  in  sununer  and  at  noon. 

2.  The  rays  of  the  sun  reflected  and  condensed,  as  between 
mountains,  or  on  walls,  and  most  of  all  in  huming-glasaes  and 
mirrors. 

3.  Fiery  meteors. 

4.  Burning  thunderbolts. 

5.  Eruptions  of  flame  from  the  cavities  of  mountuns. 

6.  All  flame. 
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7.  ^nited  aolids. 

8.  Natural  warm-bathB. 

9.  Liquids  boiling  or  heated. 

10.  Hot  vapours  and  fumee,  and  the  ur  itself,  which  con- 
ceives the  most  power&d  and  glowing  heat,  if  confined ;  ae  in 
reverbatory  furnaces. 

11.  Certain  seasonB  that  are  fine  and  doadless  hj  the  con- 
stitution of  the  air  itself,  without  regard  to  the  time  of  year. 

12.  Air  confined  and  underground  in  some  CftTems,  especially 
in  winter. 

13.  Ail  villous  substances,  as  wool,  skins  of  animals,  and 
down  of  birds,  have  heat. 

14.  All  bodies,  whether  solid  or  liquid,  whether  dense  or 
rare  (as  the  air  itself  is),  held  for  a  time  near  the  fire. 

15.  Sparks  struck  from  flint  and  steel  l^  stroi^  percusraon. 

16.  AJl  bodies  rubbed  violently,  as  stone,  wood,  cloth,  &c., 
insomuch  that  poles  and  axles  of  wheels  sometimes  catch  fire; 
and  the  way  they  kindled  fire  in  the  West  Indies  was  by 
attrition. 

17.  Green  and  moist  vegetables  confined  and  bruised  to- 
gether, as  roses  packed  in  baskets ;  insomuch  that  hay,  if  damp 
when  stacked,  often  catches  fire. 

18.  Quick  lime  sprinkled  with  water, 

19.  Iron,  when  first  dissolved  by  sbvng  waters  in  glass,  and 
that  without  being  pot  near  the  fire.  And  in  like  manner  tin, 
&C.,  bat  not  with  equal  inten^ty. 

20.  Animals,  especially  and  at  all  times  internally ;  though 
in  insects  the  heat  is  not  perceptible  to  the  touch  by  reason  of 
the  smallness  of  their  size. 

21.  Horse-dung  and  like  excrements  of  animals  when 
fresh. 

22.  Strong  oil  of  sulphur  and  of  vitriol  has  the  effect  of  beat 
in  burning  linen. 

23.  Oil  of  maijoram  and  similar  oils  have  the  effect  of  beat 
in  burning  the  bones  of  the  teeth. 

24.  Strong  and  well  rectified  spirit  of  wine  has  the  eflTect  of 
heat ;  insomuch  that  the  white  of  an  egg  being  put  into  it 
hardens  and  whitens  almost  as  if  it  were  boiled ;  and  bread 
thrown  in  becomes  dry  and  crusted  like  toast. 

25.  Aromatic  and  hot  herbs,  as  draeunculua,  niaturtium  vetua, 
&c,  although  not  warm  to  the  hand  (either  whole  or  in  powder), 
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yet  to  the  tongae  and  palate,  being  a  little  masticated,  thej  feel 
hot  and  bnnuDg. 

26.  Strong  vinegar,  and  all  acida,  on  all  parte  of  the  body 
where  there  is  no  epidennis,  as  the  eye,  tongue ;  or  on  any 
part  when  wounded  and  hud  bare  of  the  skin ;  produce  a  pain 
bat  little  differing  from  that  which  is  created  by  heat 

37.  Bven  keen  and  intense  cold  produces  a  kind  of  eeosatioii 
of  burning; 

Koc  Boiea  penetraUle  firigni  adoriL  < 

28.  Other  instances. 

This  table  I  call  the  TabU  ofEstmce  and  Freamce. 


Secondly,  ve  most  make  a  presentation  to  the  understanding 
of  instances  in  which  the  given  nature  is  wanting ;  because  the 
Fonn^  as  stated  above,  ought  no  less  to  he  absent  when  the 
given  nature  is  absent,  than  present  when  it  is  present.  Bat 
to  note  all  these  would  be  endless. 

The  negatives  should  therefore  be  subjoined  to  the  affirma- 
tives, and  the  absence  of  the  given  nature  inqaired  of  in  those 
subjects  only  that  are  most  akin  to  the  others  in  vrhich  it  is 
present  and  forthcoming.  This  I  call  the  Table  of  Deviation, 
ori^Abtence  in  Proximity^ 

Inttancet  in  Proximity  toAere  the  Nature  of  Heat  is  AbsenL 

Annminf  to  tb*  1.  The  rays  of  the  moon  and  of  stars  anJ 

iBUtfKa.  comets  are  not  found  to  be  hot  to  the  touch; 

indeed  the  severest  colds  are  observed  to  be  at  the  full  moons. 

The  laiger  fixed  stars  however,  when  passed  or  approached 
by  the  sun,  are  supposed  to  increase  and  give  intensity  to  the 
heat  of  the  sun ;  as  is  the  case  when  the  sun  is  in  ibe  sign 
JjCO,  and  in  the  Dog-days. 

Ta  tba  kid.  2,  The  TOys  of  the  sun  in  what  is  called  the  middle 
region  of  the  air  do  not  give  heat;  for  which  there  is  commonly 
assigned  not  a  bad  reason,  viz.  that  that  region  is  neither  near 
enough  to  the  body  of  (he  son  from  which  the  rays  emanate, 
nor  to  the  earth  from  which  they  are  reflected.  And  this 
appears  from  the  fact  that  on  the  tops  of  mountains,  unless  they 
are  very  high,  there  is  perpetual  snow.  On  the  other  hand  it 
has  been  observed  that  on  the  peak  of  Teneriffe,  and  among 

■  Nut  bnnu  the  ilwrp  cold  of  the  northern  blMt. 
TOL.  IV.  K 
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the  Andes  of  Fern,  tlie  very  topa  of  the  mooiLtwBs  are  free 
from  snow;  which  lies  only  somewh&t  lower  down.  Moreover 
the  air  itself  at  the  very  top  ie  found  to  be  by  no  means  cold, 
hnt  only  rare  and  keen ;  inmnnnch  that  on  the  Andee  it  pricks 
and  httrts  the  eyes  by  ite  excesore  keenness,  and  also  irritates 
the  mouth  of  the  stomach,  producing  vomiting.  And  it  was 
observed  by  the  an(»enta  that  on  the  top  (^  Olympns  the  rarity 
of  the  tur  was  ench  that  those  who  ascended  it  had  to  carry 
sponges  with  them  dipped  in  vinegar  and  water,  and  to  apply 
them  &om  time  to  time  to  th^  mouth  and  nose,  the  air  being 
from  its  ruity  not  suffiinent  to  support  respiratirai ;  and  it  was 
further  stated  that  on  this  summit  the  air  was  bo  serene,  and  so 
free  from  run  and  mow  and  wind,  that  letters  traced  by  the 
finger  in  the  ashes  of  the  sacrifices  on  the  altar  of  Jupiter  re- 
mained there  till  the  next  year  without  being  at  all  disturbed. 
And  at  this  day  travellers  ascending  to  the  top  of  the  Peak 
of  Tenert^  make  the  ascent  by  night  and  not  by  day ;  and 
soon  after  the  rising  of  the  sun  are  warned  and  ni^ed  by  their 
guides  to  come  down  without  delay,  on  account  of  the  danger 
they  run  lest  the  animal  spirits  should  swoon  and  be  suffocated 
by  the  tenuity  of  the  lur. 

TdUmidil  3.  The  refiezion  of  the  rays  of  the  sun  in  re- 
gions near  the  polar  circles  ie  found  to  be  very  weak  and 
ineffective  in  producing  heat;  insomuch  that  the  Dutch  who 
wintered  in  Nova  Zembla,  and  expected  their  ship  to  be  &eed 
from  the  obstnictiona  of  the  mass  of  ice  which  hemmed  her  in 
by  the  beginning  of  July,  were,  disappointed  of  their  expecta- 
iiaa,  and  obliged  to  take  to  their  boat.  Thus  the  direct  rays  of 
the  sun  seem  to  have  but  little  power,  even  on  the  level  ground ; 
nor  have  the  refiex  much,  unless  they  are  multiplied  and  com- 
bined ;  which  ie  the  case  when  the  sun  tends  more  to  the  per- 
pendicular ;  for  then  the  incident  rays  make  acuter  aoglee,  so 
that  the  lines  of  the  rays  are  nearer  each  other ;  whereas  on  the 
contrary,  when  the  sun  shines  very  obliquely,  the  angles  are 
very  obtnse,  and  thus  the  lines  of  rays  are  at  a  greater  distance 
from  each  other.  Meanwhile  it  should  be  observed  that  there 
may  be  many  operations  of  the  sun,  and  those  too  depending 
on  the  nature  of  heat,  wUch  are  not  proportioned  to  our  touch; 
BO  that  in  respect  of  us  their  action  does  not  go  so  far  as  to  pro- 
duce sensible  warmth,  but  in  respect  of  some  other  bodies  they 
have  the  effect  of  heat 
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Taikakii.  4.  Try  theft^owing  experimflDt.  Take  a  glass 
&ahioBe(l  io  s  contrary  maimer  to  a  conomon  baming-^laaB,  and 
pladng  it  between  your  band  and  tbe  raye  of  the  sun,  observe 
whether  it  dimiiushes  t}>e  heat  of  the  bud,  aa  a  buming^Uae 
inereaaes  and  strengthenB  it  For  it  ia  evident  in  &e  case  of 
Ciptxel  rays  that  accordiitg  as  the  glass  is  aude  thicker  or 
thinner  in  the  middle  as  compared  with  the  aides,  so  do  the 
objects  seen  through  it  appear  more  spread  or  more  contracted. 
Obeerve  dicrefoce  whether  the  sane  ia  the  ease  irith  heat. 

Tsikaki.  &  Let  the  experiment  be  carefully  tried,  whether 
bj  meana  of  the  most  powerful  and  beat  constructed  burning 
^anea*  the  rays  of  the  moon  can  be  bo  caught  and  ccdiected  as 
to  produce  even  the  least  degree  of  wumth.  But  should  this 
degree  o£  warmtJi  prove  too  subtle  and  weak  to  be  pero^ved 
and  ap|H«hended  by  the  toach,  recourse  must  be  had  to  those 
glasses  which  indicate  the  state  of  the  atmosphere  in  respect  of 
■heat  and  cold.  Thus,  let  the  rays  of  tiis  moon  fall  through  a 
buming-glase  on  the  top  of  a  glass  of  this  kind,  and  then  observe 
whether  &ere  ensues  a  sinking  of  the  wat^  through  warmth. 

Tot>Hto4.  6.  Let  a  bnrniiig-glasa  also  be  tried  with  a  heat 
that  does  not  emit  rays  or  lights  as  that  of  iron  or  stone  heated 
bat  not  ignited,  btoling  water,  and  the  like;  and  observe 
whether  there  ensue  an  increase  of  the  heat,  as  in  the  case  of 
the  sun's  rays. 

Tomaiod.  7.  I^t  a  bumiog-glasfl  also  be  tried  with  oommon 
6ame. 

ToikaMiL  8.  Comets  (if  we  are  to  reckon  these  too  among 
■netews)  are  not  found  to  exert  a  constant  or  manifest  effect 
in  increasing  the  heat  of  the  season,  though  it  is  observed  that 
thej  are  often  followed  by  droughts,  idarwver  bright  beaQis 
and  pillars  and  openings  in  the  heavens  i^pear  more  frequently 
in  winter  than  in  sommer  time,  and  chiefly  during  the  intensest 
oold,  but  always  accompanied  by  dry  weather.  Lightning, 
however,  and  coruscations  and  thunder,  seldtMu  oocur  in  the 
winter,  but  about  the  time  of  great  beat.  Falling  stars,  as 
they  are  called,  are  commtmly  supposed  to  conust  rather  of 
MHne  bri^t  and  %hted  visoous  substance,  than  to  be  of  any 
strong  fiery  nature.  But  on  this  point  let  further  inquiry  be 
made. 

T>  »•  ttb.       9.  There  are  certain  coruscations  which  give  light 
bat  do  not  bum.     And  these  always  come  without  thunder. 
K  a 
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TotiMMii.  10.  EructationB  and  eruptions  of  flame  are  found 
no  lees  in  cold  than  in  warm  countries,  as  in  Iceland  and  Green- 
land. In  cold  coantriee  too  the  trees  are  in  many  cases  more 
inflammahle  and  more  pitchy  and  re^ons  than  in  warm;  as 
the  fir,  pine,  and  others.  The  ntuations  however  and  the 
nature  of  the  soil  in  which  emptiooe  of  Has  kind  nsoally  occur 
have  not  been  careftilly  enough  ascertained  to  enable  ns  to  sub- 
join a  Negative  to  this  Af6nnatiTe  Instance. 

Taita*«i>.  11.  All  flame  is  in  all  cases  more  or  less  warm ; 
nor  is  there  any  Negative  to  be  subjoined.  And  yet  they  eay 
that  the  it/nii  fatuus  (as  it  is  called),  which  sometimes  even 
settles  on  a  wall,  has  not  much  heat ;  perhaps  as  much  as  the 
flame  of  spirit  of  wine,  which  is  mild  and  soft.  But  still  milder 
must  that  flame  be,  which  accoiding  to  certun  grave  and  trust- 
worthy histories  has  been  seen  shining  about  the  head  and 
locks  of  Ix^s  and  ^le,  without  at  all  burning  the  hiur,  but 
softly  playing  round  it.  It  is  also  most  certain  that  about  a 
horse,  when  sweating  on  the  road,  there  is  stHnetimes  seen  at 
nighty  and  in  dear  weather,  a  sort  of  luminous  appearance 
without  any  manifest  heat.  And  it  is  a  well  known  fact,  and 
looked  upon  as  a  sort  of  miracle,  that  a  few  years  a^  a  ^I's 
stomacher,  on  being  slightly  shaken  or  rubbed,  emitted  sparks ; 
which  was  caused  perhaps  by  some  alum  or  salts  used  in  the 
dye,  that  stood  somewhat  tldck  and  formed  a  cruet,  and  were 
broken  by  the  friction.  It  is  also  most  certain  that  all  sugar, 
whether  refined  or  raw,  provided  only  it  be  somewhat  hard, 
sparkles  when  broken  or  scraped  with  a  knife  in  the  dark.  In 
like  manner  eea  and  e&lt  water  is  sometimes  found  to  sparkle 
by  night  when  struck  violently  by  oars.  And  in  storms  too  at 
night  time,  the  foam  of  the  sea  when  violently  a^tated  emits 
^)arkB,  and  this  sparkling  the  Spaniards  call  Sea  Lung.  With 
regard  to  the  heat  of  the  flame  which  was  called  by  ancient 
sailors  Castor  and  Pollux,  and  by  modems  St  Elmo's  Fire,  no 
sufficient  investigation  thereof  has  been  made. 

Toihank.  12.  Every  body  ignited  so  as  to  turn  to  a  fiery 
red,  even  if  unaccompanied  by  flame,  is  always  hot ;  neither 
is  there  any  Negative  to  be  subjoined  to  this  Affinnative. 
But  that  which  comes  nearest  seems  to  be  rotten  wood,  which 
shines  by  night,  and  yet  ia  not  found  to  be  hot ;  and  the  putri- 
iying  scales  of  fish,  which  also  shine  in  the  dark,  and  yet  are 
not  wf»m  to  Uie  touch ;  nor  agtun  ia  tJic  body  of  the  glow- 
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wonn,  or  of  the  flj  called  Luciola,  found  to  he  worm  to  tlie 
touch. 

ToUMtui.  13.  In  what  Bituatkn  and  kin  of  soil  warm 
baths  osually  spring,  has  not  been  sofBdentlj  ezamiaed ;  and 
tJierefore  no  NegaliTe  ia  aubjoined. 

TottwMk.  14.  To  warm  liquids  I  subjoin  the  N^ative 
Instance  of  liquid  itself  in  its  natural  state.  For  we  find  no- 
tangible  liquid  which  is  warm  in  its  own  nature  and  renuuus  so 
constantly ;  but  the  warmth  is  an  adventitious  nature,  superin- 
duced only  for  the  time  being ;  so  that  the  liqtuds  which  in 
power  and  operation  are  hottest,  as  spirit  of  wine,  chemical  oil 
of  spices,  oil  of  vitriol  and  sulphur,  and  the  like,  which  bum 
after  a  while,  are  at  first  cold  to  the  touch.  The  water  of 
natural  warm  baths  on  the  other  hand,  if  received  iAto  a  vessel 
and  separated  from  its  springs,  cools  just  like  water  that  has 
been  heated  on  a  fire.  Bat  it  is  true  that  oily  substances  are 
less  cold  to  the  touch  than  watery,  oil  being  less  cold  than 
water,  and  silk  than  linen.  But  this  belongs  to  the  Table  of 
Degrees  of  Cdd. 

Todauu.  15,  In  like  manner  to  hot  vapour  I  subjoin  as 
a  N^ative  the  nature  of  vapour  itself,  such  as  we  find  it  with 
I1&  For  exhalations  from  oily  substances,  though  easily  infiam- 
mable,  are  yet  not  found  to  be  warm,  unless  newly  exhaled 
from  the  warm  body. 

To  UK  Ktk.  16.  In  like  manner  I  subjoin  as  a  Negative  to  hot 
air  the  nature  of  ur  itself.  For  we  do  not  find  h^re  any  air 
that  is  warm,  unless  it  has  either  been  confined,  or  oompressed, 
or  manifestly  warmed  by  the  san,  fire,  or  some  other  wann 
substance. 

TO  uh  Dili.'  17.  I  here  subjoin  the  Negative  of  colder  weather 
than  is  siutahle  to  the  season  of  the  year,  which  we  find  oconra 
during  east  and  north  winds ;  just  as  we  have  weather  of  the 
opposite  kind  with  the  south  and  west  winds.  So  a  tendency 
to  nun,  especially  in  winter  time,  accompanies  warm  weather  i 
while  frost  accompames  oold. 

Toib*i«b.  18.  Here  I  subjoin  the  Negative  of  lur  confined 
in  caverns  during  the  summer.  But  the  subject  of  ur  in  con- 
Saement  riwull  by  all  means  be  more  diligently  examined. 
For  in  the  first  place  it  may  well  be  matter  of  doubt  what  is  the 
nature  of  ur  in  itself  with  regard  to  heat  and  cold.  For  ur 
manifestly  receives  warmth  from  the  influence  of  the  heavenly 
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bodieB,  and  cold  perhaps  from  the  exhalations  of  the  earth ;  aad 
again  in  the  middle  re^oa  of  air,  as  it  is  called,  firom  cold 
Tapoara  and  snow ;  so  that  no  opinion  can  be  formed  as  to  the 
nature  of  wr  &om  the  examination  of  ur  that  is  at  la^e  and 
exposed;  but  a  truer  jadgmeot  might  be  made  hy  etamiTring 
it  when  confined.  It  is  however  necessary  for  the  air  to  be 
confined  ia  a  ress^  of  snoh  material  as  will  not  itself  oOBmniiii- 
cate  warmth  or  ci^d  to  the  ur  by  its  own  nature,  nor  readOy 
admit  the  influence  of  the  outer  atmoqihere.  Let  the  experi- 
ment therefore  be  made  in  an  earthen  jar  wrapped  roond  with 
many  folds  of  leather  to  protect  it  from'the  outward  air,  and 
let  the  vessel  remain  tightly  closed  &r  three  or  four  days ;  thea 
open  the  vessel  and  test  the  degree  of  heat  or  cold  by  applying 
either  the  hand  or  a  graduated  glass. 

To  (111  iHh.  1 9.  In  like  manner  a  doubt  suggests  itself,  whether 
the  warmth  in  wool,  skins,  feathers,  and  the  like,  proceeds  from 
a  &int  degree  of  heat  inherent  in  them,  as  being  excretions 
from  animals ;  or  firom  a  certain  &t  and  oiliness,  which  is  of  a 
nature  akin  to  warmth;  or  umply,as  surmised  in  the  preceding 
article,  from  the  oonfinement  and  separation  of  the  air.  For 
all  tat  that  is  cut  off  from  connexion  with  the  outer  air  seema 
to  have  some  warmth.  Try  the  experiment  therefore  with 
fibrous  substances  made  of  linen  ;  not  of  wool,  feathers,  or  silk, 
which  are  excretions  from  animals.  It  shoold  also  be  observed 
that  all  powders  (in  which  there  is  manifestly  air  enclosed)  are 
less  cold  than  the  whole  substances  Hiey  are  made  from ;  as 
likewise  I  suppose  that  all  froth  (as  that  which  contains  air)  is 
less  cold  than  the  liquor  it  comes  from. 

To  tba  i«h.  20.  To  this  no  Negative  is  subjoined,  for  there 
is  nothing  found  among  us  dther  toi^ble  or  sfurituous  which 
does  not  coutraot  warmth  when  pot  near  fire.  There  is  this 
difference  however,  that  some  substancea  contract  warmth  more 
quickly,  as  ur,  oil,  and  water ;  others  more  slowly,  as  stone 
and  metaL    But  this  belongs  to  the  Table  of  Degrees. 

ToUniMh.  21.  To  this  Instancc  I  sul^oin  no  Negative}  ex- 
cept that  I  would  have  it  well  observed  that  sparks  are  pro- 
duced from  flint  and  steely  or  any  other  hard  substance,  only 
when  certain  minute  particles  are  struck  off  from  the  sabfltaoce 
of  the  stone  or  metal ;  and  that  the  attrition  of  the  air  does  not 
of  itself  ever  produce  sparks,  as  ia  commonly  supposed.  And 
the  sparks  themselves  too,  owing  to  the  weight  of  the  ignited 
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body,  tend  rather  downwarda  than  upwards ;  and  on  going  out 
become  a  tangible  sooty  Bubetance. 

To  am  isth.  22.  There  is  no  MegatiTe,  I  think,  to  be  Bubjtnned 
to  this  Instance.  For  we  find  among  lu  no  tangible  botfy 
which  does  not  manifeetly  gain  warmth  by  attrition ;  insomudi 
that  the  andents  fimcied  that  the  hearealy  bodioa  had  no  other 
means  or  power  of  producing  warmth  than  by  the  attrition  of 
the  air  in  their  rapid  and  hurried  revolution.  But  on  this  sub- 
ject we  moat  further  inciuire  whether  bodies  discharged  from 
engines,  as  balls  &om  cannon,  do  not  acquire  some  degree  of 
heat  &offl  the  very  percussion,  so  aa  to  be  found  somewhat 
warm  when  they  falL  Ait  in  motion,  however,  rather  chills 
than  warms,  aa  appeua  from  wind,  bellows,  and  blowing  with 
the  mouth  contracted.  But  motion  of  this  kind  is  not  so  n4>id 
as  to  extnte  heat,  and  is  the  motion  of  a  saass,  and  not  of  par- 
ticles ;  so  that  it  is  no  wonder  if  it  does  not  generate  heat^ 

To  uw  inb.  23.  On  this  Instance  should  be  made  more  dili- 
gent inquiry.  For  herbs  and  vegetables  when  green  and  moist 
seem  to  contiun  some  latent  heat,  though  so  aUght  that  it  is  not 
perceptible  to  the  touch  when  they  are  single ;  but  only  when 
they  are  collected  and  shut  up  together,  so  that  their  spirits 
may  not  breathe  out  into  the  air,  but  may  mutually  cherish  each 
other ;  wherenpcHi  there  arises  a  palpable  heat,  and  sometimes 
flame  in  suitable  matter. 

To  iiH  istk.  24.  On  this  Instance  too  should  be  nude  more 
diligent  inqoiry.  For  quick  lime  sprinkled  with  water  seems 
to  contract  heat,  either  by  the  concentration  of  heat  before 
dispersed,  as  in  the  above-mentioned  case  of  confined  herbs,  or 
because  the  igneous  spirit  is  irritated  and  exasperated  by  the 
water,  so  as  to  cause  a  conflict  and  reaction.  "Wliich  of  these 
two  is  the  real  cause  will  more  readily  appear  if  oil  be  poured 
on  instead  of  water ;  for  oil  will  serve  equally  well  with  water 
to  concentrate  the  enclosed  spirit,  but  not  to  irritate  it.  We 
should  also  extend  the  experiment  both  by  employing  the  ashes 
and  rusts  of  different  bodies,  and  by  pouring  in  different  liquids. 

ToUktisih.  25.  To  this  Instance  is  subjoined  the  K^ative  of 
other  metals  which  are  softer  and  more  fusible.  For  gold-leaf 
dissolved  by  aqua  regia  gives  no  heat  to  the  touch ;  no  more 
does  lead  dissolved  in  aqua  fortit ;  neither  agun  does  quick- 
ulver  (as  I  remember) ;  but  mlver  itself  does,  and  copper  too 
(as  I  remember} ;  tin  still  more  manifestiy ;  and  most  of  all 
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iron  and  ateel,  which  not  only  ex^te  a  Btrong  heat  is  diasola- 
tion,  but  also  a  violent  ebulliUon.  It  appears  therefore  that 
the  heat  is  produced  by  conflict ;  the  strong  vaters  penetniUng, 
^iggiog  i^t^i  find  tearing  asunder  the  parts  of  the  substance, 
vhile  the  substance  itself  reusta.  But  where  the  substances 
yield  more  easily,  there  is  hardly  any  heat  excited. 

Tatbeaotb.  26.  To  tlie  heat  of  animals  no  Kegative  is  sob- 
joined,  except  that  of  insects  (as  above-mentioned),  on  acoount 
of  their  small  size.  For  in  fishes,  as  compared  with  land 
animals,  it  is  ratiier  a  low  degree  than  an  absence  of  heat  that 
is  noted.  But  in  vegetables  and  plants  there  is  no  d^ree  of 
heat  perceptible  to  the  touch,  either  in  thur  exudations  or  in 
their  pith  when  freshly  exposed.  In  nninnala  howerer  is  found 
a  great  diversity  of  heat,  both  in  their  parts  (there  being  diflei^ 
ent  d^rees  of  heat  about  the  heart,  in  the  brain,  and  on  the 
skin)  and  in  thdr  accidents,  as  violent  exercise  and  fevers, 

TotiwtM.  27.  To  this  Instance  it  is  hard  to  subjoin  a  Nega- 
tive. Indeed  the  excrements  of  animals  when  no  longer  fresh 
have  manifestly  a  potential  heat,  as  is  seen  in  the  enriching  of 
soil. 

'^iSi^  28.  Liquids,  whether  waters  or  oils,  which  possesB 
a  great  and  intense  acridity,  act  like  heat  in  tearing  asunder 
bodies,  and  burning  them  afler  some  time ;  yet  to  the  touch 
they  are  not  hot  at  first;  But  their  operation  is  relative  and 
according  to  the  porosity  of  the  body  to  which  they  are  applied. 
For  aqua  regia  dissolves  gold  but  not  silver ;  aquafortis,  on  the 
contrary,  dissolves  mlver,  but  not  gold;  neither  dissolves  glass, 
and  so  on  with  others. 

To  the  Mth.  29.  Let  trial  be  made  of  spirit  of  wine  on  wood ; 
and  also  on  batter,  wax,  or  pitch ;  and  observe  whether  by  its 
heat  it  in  any  degree  melts  them.  For  the  twenty-fourth  in- 
stance exhibits  a  power  in  it  that  resembles  heat  in  producing* 
incmstatioD.  In  like  manner  therefore  try  its  power  in  pro- 
ducing liquefaction.  Let  trial  also  be  made  with  s  graduated 
or  calendar  glass,  hollow  at  the  top ;  pour  into  the  hollow  spirit 
of  wine  well  rectified,  cover  it  up  that  the  spirit  may  better 
retain  its  beat,  and  observe  whether  by  its  heat  it  makes  the 
water  sink. 

Totbamb.  30.  Spices  and  acrid  herbs  strike  hot  on  the 
palate,  and  much  hotter  on  the  stomach.  Observe  therefore 
on  what  other  substances  they  produce  the  effects  of  heat. 
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Stulors  tell  ub  diat  when  lai^  parcels  and  massea  of  spicea  are, 
after  beii^  loog  kept  dose,  suddenly  opened,  those  who  first 
Btir  and  take  them  out  nrn  the  risk  of  fever  and  inflammation. 
It  can  also  be  '  tried  whether  Bach  epices  and  herbs  when 
pounded  would  not  dry  bacon  and  meat  hung  over  them,  as 
smoke  does. 

TatiBHcb.  31.  There  is  an  acridity  or  pungency  both  in  cold 
tlungs,  as  vin^&r  and  oil  of  vitriol,  and  in  hot,  as  oil  of  mar^ 
joram  and  the  like.  Both  alike  therefore  cause  pain  iu  animate 
sobstances,  and  tear  asunder  and  consume  the  parts  in  such  as 
are  inanimate.  To  this  Instance  agiun  there  is  no  Negative  sub- 
joined. Moreover  we  find  no  pun  in  animals,  save  with  a  certtun 
sensation  of  heat, 

Tsuwvita.  32.  There  are  many  actions  common  both  to  heat 
aud  cold,  though  in  a  very  different  manner.  For  boys  find 
that  snow  after  a  while  seems  to  bum  their  hands ;  and  cold 
preserves  meat  from  putrefitction,  no  leas  than  fire ;  and  heat 
contractu  bodies,  which  cold  does  also.  But  these  and  similar 
instances  may  more  ccmveniently  be  referred  to  the  inquiry  con- 
cerning Cold. 

XIII. 

Thirdly,  we  must  make  a  presentation  to  the  understanding 
of  instances  in  which  the  nature  under  inquiry  is  found  in 
different  degrees,  more  or  less ;  which  must  be  done  by  making 
a  comparison  either  of  ita  increase  aud  decrease  iu  the  same 
subject,  or  of  Its  amount  in  different  subjects,  as  ctmipared  one 
with  another.  For  since  the  Form  of  a  thing  is  the  very  thing  ■ 
itself,  and  the  thing  differs  from  the  form  no  otherwise  than  as 
the  apparent  differs  from  the  real,  or  the  external  from  the  in- 
ternal) or  the  thing  in  reference  to  man  from  the  thing  in  refer- 
ence to  the  universe ;  it  necessarily  follows  that  no  nature  can 
be  taken  as  the  true  form,  unlees  it  always  decrease  when  the 
nature  in  question  decreases,  and  in  like  manner  always  in- 
crease when  the  nature  in  question  increases.  This  Table 
therefore  I  call  the  Table  of  Dtgreei  or  the  Toife  of  Com- 
parUon. 

Table  of  Degrees  or  Companion  in  Seat. 

I  will  therefore  first  speak  of  those  substances  which  contun 

no  degree  at  all  of  heat  perceptible  to  the  touch,  but  seem  to 
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have  a  eertMn  potmtial  heat  onl^,  or  dispoaition  and  prepara- 
tion for  hotnees.  After  that  I  ahall  proceed  to  Bubstanoes 
which  are  hot  actnall;,  and  to  the  touchy  and  to  thw  inten- 
■iliefl  and  degrees. 

.1.  In  B(^d  and  tat^ible  bodiea  we  find  nothing  which  ia  in 
its  oatore  originally  hot.  For  no  stone,  metal,  sulphur,  fossil, 
wood,  water,  or  oarcass  of  animal  is  found  to  be  hot.  And  the 
hot  water  in  baths  seems  to  be  heated  hy  external  causes ; 
whether  it  be  by  flame  or  subterraneous  fire,  snch  as  is  thrown 
up  from  ^tna  and  many  other  monntains,  or  by  the  conflict 
of  bocUea,  as  heat  ia  cansed  in  the  dissolutions  of  iron  and 
tin.  There  ia  therefbra  no  degree  of  heat  palpable  to  the 
touch  in  animate  substances ;  but  they  differ  in  degree  of  cold, 
wood  not  being  equally  cold  with  metal.  But  this  belongs  to 
the  Table  (^  Degrees  in  CcM. 

2.  As  far  however  as  potential  heat  and  aptitude  for  flame 
ia  ooncemed,  there  are  many  inaniinate  aubstancea  found 
strongly  disposed  thereto,  as  snlphor,  naphtha,  rock  oiL 

3.  Substances  once  hot,  as  horae-dnng  from  animal  heat, 
and  lime  or  perhaps  ashes  and  soot  from  fire,  rctun  some  latent 
remains  of  their  former  heat.  Hence  certun  distillations  and 
resolutions  of  bodies  are  made  by  burying  them  in  horee-dung, 
and  heat  is  excited  in  lime  by  sprinklii^  it  with  water,  as 
already  mentioned. 

4.  In  the  vegetable  creation  we  find  no  plant  or  part  of 
plant  (as  gum  or  pitch)  which  is  warm  to  the  human  touch. 
But  yet,  as  stated  above,  green  herba  gun  warmth  hj  being 
shut  np ;  and  to  the  internal  touch,  as  the  palate  or  stomach, 
and  even  to  external  parts,  after  a  little  time,  aa  in  plaatera  and 
mntments,  some  vegetables  are  perceptibly  warm  and  others 
cold. 

5.  In  the  parts  of  animaJs  after  death  or  separation  from  the 
body,  we  find  nothing  warm  to  the  human  touch.  Not  even 
borse-dnng,  unleaa  enclosed  and  buried,  retuns  its  heat  But 
yet  all  dung  seems  to  have  a  potential  heat,  as  is  seen  in  the 
fitttening  of  the  land.  In  like  manner  carcasses  of  animals 
have  some  such  latent  and  potential  heat;  insomuch  that  in 

•burying  grounds,  where  burials  take  place  duly,  the  earth 
coUecta  a  certun  hidden  heat,  which  consumes  a  body  newly 
hud  in  it  much  more  speedily  than  pure  earth.  We  are  told 
too  that  in  the  East  there  ia  discovered  a  fine  soft  texture, 
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toade  of  tihe  down  of  birds,  irbicli  by  an  innitte  force  ^ssolTes 
and  melts  butter  when  lightly  wrapped  in  it. 

6.  Substances  which  &tten  the  soil,  aa  doog  of  all  kinds, 
dialk,  aen  saad,  salt,  and  Uie  like,  have  scHne*  dispomtifm  to  heaL 

7.  All  potrefiietioii  coataina  in  itself  certain  elemests  of  a 
slight  heat,  though  not  so  mnch  aa  to  be  peroeived  by  the 
toDdk  For  not  even  tlioee  subBtaooea  which  on  putre&ction 
turn  to  aoimalculiB,  as  fleah,  cheese,  &o,,  feel  warm  to  the 
touch ;  no  more  does  rotten  wood,  which  shines  in  the  dark. 
Heat  however  in  putrid  substances  sometimes  betrays  itself  by 
foul  and  powerful  od(»ire. 

8.  The  first  degree  of  heat  therefore  among  those  substances 
which  feel  hot  to  the  touch,  seems  to  be  the  heat  of  animals, 
which  has  a  pretty  great  extent  in  its  degrees.  For  the  lowest, 
aa  in  insects,  is  hardly  perceptible  to  the  touch ;  but  the  highest 
scarce  e(^iiala  the  son's  heat  in  the  hottest  ooantries  and  seasons, 
nor  is  it  too  great  to  be  borne  by  the  hand.  It  is  sud  however 
of  Conetantdas,  and  some  others  of  a  very  dry  constitution  and 
habit  of  body,  that  in  violent  fevers  they  became  so  hot  as 
somewhat  to  bum  the  hand  that  touched  them. 

9.  Animals  increase  in  heat  by  motion  and  exercise,  wine, 
feasting,  venue,  boming  fevers,  and  pain. 

10.  When  attacked  by  intermittent  fevers,  animals  are  at 
first  a^ed  with  cold  and  shivering,  but  soon  after  they  become 
exceedingly  hot^  which  is  their  concUtion  from  the  first  in 
burning  and  pestilential  fevers. 

11.  Let  further  inquiry  be  made  into  the  different  degrees 
of  heat  in  different  animals,  as  in  fishes,  qnadmpeds,  serpents, 
birds;  and  also  according  to  their  spetnes,  as  in  the  lion,  the 
kite,  the  man ;  for  in  common  opinion  fish  are  the  least  hot 
internally,  ai^  birds  the  hottest ;  especially  doves,  hawks,  and 
apaiTows. 

12.  Let  farther  inquiry  be  made  into  the  Afferent  d^rees 
of  heat  in  the  different  parts  and  limbs  of  the  same  animaL  For 
miUi,  blood,  seed,  eggs,  are  found  to  be  hot  only  in  a  moderate 
d^ree,  and  leas  hot  than  the  outer  flesh  of  the  animal  when  in 
motion  or  agitated.  But  what  the  degree  of  heat  is  in  the 
brain,  stomach,  heart,  &0.  has  not  yet  been  in  like  manner 
inqnired. 

13.  All  animals  in  winter  and  cold  weather  are  cold  ex- 
ternally, but  internally  they  are  thought  to  be  even  hotter. 
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14.  The  heat  of  the  heavenly  bodies,  even  in  the  hottest 
countries,  and  at  the  hottest  times  of  the  year  and  day,  is  never 
8u£Bcieatly  strong  to  set  on  fire  or  bum  the  driest  wood  or 
straw,  or  even  tinder,  unleee  strengthened  by  buming-glasaes 
or  mirrors.  It  is  however  able  to  extract  vapoar  &(mi  moiet 
mbstancea. 

15.  By  the  tradition  of  astronomers  some  stars  we  hotter 
than  others.  Of  planets.  Mars  is  accounted  Ihe  hottest  after 
the  sun ;  then  comes  Jupiter,  sad  tlten  Venus.  Othera,  again, 
are  set  down  as  cold ;  the  moon,  for  instance,  and  above  all 
Saturn,  Of  fixed  stars,  Sirius  ia  said  to  be  the  hottest,  then 
Cor  Leonis  or  Begulus,  then  Canicola,  and  so  on. 

16.  The  aun  ^vee  greater  heat  the  nearer  he  approaches  to 
the  perpendicular  or  zenith ;  and  this  is  probably  true  of  the 
other  planets  also,  according  to  the  proportion  of  their  heat. 
Jupiter,  for  instance,  is  hotter,  probably,  to  us  when  under 
Cancer  or  Leo  than  under  Capricorn  or  Aquarius. 

17.  We  must  also  believe  that  the  sun  and  other  pluiets  g^ve 
more  heat  in  perigee,  &om  their  proximity  to  the  earth,  than 
(hey  do  in  apogee.  But  if  it  happens  that  in  some  region  the 
sun  is  at  the  same  time  in  perigee  and  near  the  perpendicular, 
his  heat  must  of  necesMty  be  greater  than  in  a  r^on  where  he 
is  also  in  perigee,  but  shining  more  obliquely.  And  therefore 
the  altitude  of  the  planets  in  their  exaltation  in  difierent  regions 
ought  to  be  noted,  with  respect  to  perpendicularity  or  obliquity. 

IS.  The  sun  and  other  planets  ore  supposed  to  give  greater 
heat  when  nearer  to  the  Uuger  fixed  stars.  Thus  when  the 
sun  is  in  Leo  he  is  nearer  Cor  Leonis,  Cauda  Leonis,  Sjnca 
Yirginis,  Siriua  and  Canicula,  tiian  when  he  is  in  Cancer,  in 
which  sign  however  he  is  nearer  to  the  perpendicular.  And  it 
must  be  supposed  that  those  parts  of  the  heavens  shed  the 
greatest  heat  (though  it  be  not  at  all  perceptible  to  the  touch) 
wluch  are  the  most  adorned  with  stars,  especually  of  a  larger 
size. 

19.  Altogether,  the  heat  of  the  heavenly  bodies  is  increased 
in  three  ways  j  first,  by  perpendicularity ;  secondly,  by 
proumity  or  perigee ;  thirdly,  by  the  conjunction  or  combina- 
tion of  stars. 

20.  The  heat  of  animals,  and  of  the  rays  of  the  heavenly 
bodies  also  (as  they  reach  us),  ia  found  to  differ  by  a  wide 
interval  from  flame,  though  of  the  mildest  kind,  and  from  all 
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ignited  bodies ;  and  from  liquids  also,  and  air  itself  vlien  highly 
heated  by  fire.  For  the  flame  of  spirit  of  wine,  though  scat- 
tered and  not  coadensed,  is  yet  sufficieat  to  set  paper,  straw, 
or  linen  on  fire  ;  which -the  heat  of  auimals  will  never  do,  or  of 
the  Bun  without  a  buming-glasa  or  mirror. 

21.  There  are  however  many  degreeaof  strength  and  weak- 
ness in  the  heat  of  flame  and  ignited  bodies.  But  ae  they  have 
never  been  diligently  inquired  into,  we  must  pass  tiiem  lightly 
over.  It  appears  however  that  of  all  flame  that  of  spirit  of 
vine  is  the  softest,  unless  perhaps  igniifatuxu  be  softer,  and 
the  flames  or  eparUings  ariung  from  the  sweat  of  animals. 
Next  to  this,  as  I  suppose,  comes  flame  from  light  and  porous 
vegetable  matter,  aa  straw,  reeds,  and  dried  leaves ;  from  which 
the  flame  from  hairs  or  feathers  does  not  much  differ.  Next 
perhaps  comes  flame  from  wood,  eepe(»ally  such  as  eoatune  but 
little  rosin  or  pitch ;  with  thia  distinction  however,  that  the 
flame  from  small  pieces  of  wood  (such  as  are  commonly  tied  up 

'  in  fagots)  is  milder  than  the  flame  from  trunks  and  roots  of 
trees.  And  this  you  may  try  any  day  in  furnaces  for  smelting 
iron,  in  which  a  Are  made  with  fagots  and  bouf^s  of  trees  is 
of  no  great  use.  After  this  I  think  comes  flame  from  oil, 
tallow,  wax,  and  suc^  like  fat  and  oily  substances,  which  have 
no  great  acrimony.  But  tlie  most  violent  heat  is  found  in  pitch 
and  roun ;  and  yet  more  in  sulphur,  camphor,  naphtha,  rock- 
oil,  and  salts  (af^r  the  crude  matter  is  discharged),  and  in  their 
compounds,  as  gunpowder,  Greek  fire  (commonly  called  wild 
fire),  and  its  diflerent  kinds,  which  have  so  stubborn  a  heat  that 
they  are  not  easily  extinguished  by  water. 

22.  I  think  also  that  the  flame  which  results  from  some  im- 
perfect metals  is  very  strong  and  eager.  But  on  these  pointB 
let  further  inquiry  be  made. 

23.  The  flame  of  powerful  lightning  seems  to  exceed  in 
strength  all  the  former ;  for  it  has  even  been  known  to  melt 
wrought  iron  into  drops ;  which  those  other  flames  cannot  do. 

24.  In  ignited  bodies  too  there  are  diflerent  degrees  of  beat, 
though  these  agua  have  not  yet  been  diligently  ezanuned.  The 
weakest  heat  of  all,  I  think,  is  that  from  tinder,  such  as  we  use 
to  kindle  flame  with ;  and  in  like  manner  tliat  of  touchwood  or 
tow,  which  is  used  in  firing  cannon.  Af^r  this  comes  ignited 
wood  or  coal,  and  also  bricks  and  the  like  heated  to  ignition. 
But  of  all  ignited  substances,  the  hottest,  as  I  take  it,  are  ignited 
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metalfl ;  u  iron,  copper,  &a  Bat  tliesa  require  further  investi- 
gation. 

25.  Some  ignited  bodies  are  found  to  be  nnicb  hotter  tban 
ume  flunee.  Ignited  iron,  for  instance,  is  much  hotter  and 
more  consonung  than  flame  of  sinrit  of  wine. 

28.  Of  snbetances  also  which  are  not  ignited  but  only  heated 
by  fire,  as  boiUng  water  and  air  confined  in  fumaoee,  some  are 
found  to  exceed  in  beat  many  flames  and  %Dited  substanceB. 

27.  Motion  increases  heat,  as  yon  may  see  in  bellowa,  and 
by  blowing;  ineonrach  that  the  harder  metals  are  not  dissolved 
a*  melted  by  a  dead  or  quiet  fire,  till  it  be  made  intense  by 
Uowing. 

28.  Let  trial  be  made  with  bnming-glasses,  which  (as  I 
remember)  act  thos.  If  yon  place  a  buming-glaBs  at  the  dis- 
tance of  (say)  a  span  &om  a  combustible  body,  it  will  not  bum 
or  consume  it  so  eauly  as  if  it  were  first  placed  at  the  distance 
of  (say)  half  a  span,  and  then  moved  gradually  and  slowly  to 
the  distance  of  the  whole  span.  And  yet  the  cone  and  union 
of  rays  are  the  same ;  but  the  motion  itself  increases  the  operai- 
taon  of  the  heat 

29.  Fires  which  break  out  during  a  strong  wind  are  ihonght 
to  make  greater  progrees  agtunst  than  with  it;  because  the 
flame  recoils  more  violently  when  the  wind  gives  way  than  it 
advances  while  the  wind  is  driving  it  on. 

30.  flame  does  not  burst  out,  nor  is  it  generated,  unless 
some  hc^w  apace  be  allowed  it  to  move  and  play  in ;  except 
the  extdorive  flame  of  gunpowder,  and  the  like,  where  com- 
presdon  and  imprisonmoLt  increase  its  fury. 

31.  .An  anvil  grows  very  hot  under  the  hammer,  insomuch 
that  if  it  were  made  of  a  thin  plate  it  might,  I  suppose,  with 
strong  and  continuous  blows  of  the  hammer,  grow  red  like 
ignited  iron.    Bat  let  this  be  tried  by  experiment 

32.  But  in  ignited  Bub^ances  whiidL  are  porous,  so  as  to 
^ve  the  fire  room  to  move,  if  this  motion  be  checked  by 
strong  compression,  the  fire  is  immediately  extinguiabed.  For 
instance,  when  tinder,  or  the  burning  wick  oC  a  candle  or  lamp, 
or  even  live  charcoal  or  ooal,  is  pressed  down  with  an  extin- 
guisher, or  witii  the  foot,  or  any  Himiliw  instrument,  the  <^>era- 
tion  of  the  fire  instantly  ceases. 

33.  Approximation  to  a  hot  body  increases  heat  in  joo- 
portt<»i  to  the  degree  of  approximation.     And  this  is  the  case 
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also  inth  light;  for  ihe  nearer  an  object  ie  brouglit  to  the 
light,  the  more  vifiible  it  becomes. 

34.  The  onion  of  different  heats  increasfls  heat,  imleM  the 
hot  subBtaucee  be  mixed  togetherr  For  a  lai^e  fire  and  a  small 
fire  in  the  same  room  increase  one  another's  heat ;  but  warm 
water  pinnged  into  boiling  water  co<ds  it. 

35.  The  continued  application  of  a  hot  body  increases  heat, 
because  heat  perpetually  paaaing  and  emanating  from  it  mingles 
with  the  j^eviously  existing  heat,  and  so  multiplies  the  heat. 
Ffnt  a  fire  does  not  warm  a  room  as  well  in  half  an  hour  as  it 
does  if  continued  through  the  whole  hour.  But  this  is  not  the 
case  with  li^t;  for  a  lamp  or  candle  gives  no  more  light  after 
it  has  been  long  lighted,  than  it  did  at  first. 

3S.  IrritatioD  by  smrounding  cold  increases  heat,  as  yon  may 
see  in  fires  dnring  a  sharp  frost  And  ^aa  I  think  ia  owing 
not  merely  to  the  confinement  and  contraction  of  the  heat, 
which  ie  a  kind  of  union,  but  also  to  irritation.  Thus  when 
sir  or  a  stick  is  violentiy  compressed  or  bent,  it  recoils  not 
merely  to  the  point  it  was  forced  Irom,  but  beyond  it  on  the 
other  nde.  Let  trial  therefore  be  carefully  made  by  putting  a 
stick  or  B(»ne  such  thing  into  fiame,  and  observing  whetlier  it 
is  not  burnt  more  qui<^y  at  the  sides  than  in  the  middle  of 
the  fiame. 

37.  There  are  many  d^^ees  in  sne^tibility  of  heat  And 
first  of  all  it  is  to  be  observed  how  slight  and  faint  a  heat 
changes  and  somewhat  warms  even  those  bodies  which  are 
least  of  all  snsoeptible  tif  beat  Even  the  heat  of  the  hand 
communicates  some  heat  to  a  ball  of  lead  or  any  metal,  if  held 
in  it  a  little  while.  So  readily  and  so  univerBally  is  heat 
bansmitted  and  ezutod,  the  body  remaining  to  all  appearance 
unchanged. 

38.  Of  all  substances  that  we  are  aoq^nainted  with,  the  one 
which  most  readily  receives  and  loses  heat  is  air ;  as  is  best 
seen  in  calendar  glasses  [lur  thermoscopes],  which  are  made 
thns.  Take  a  glass  with  a  hollow  belly,  a  thin  and  oblong 
neck ;  turn  it  upside  down  and  lower  it,  with  the  mouth  down- 
wards and  the  belly  upwards,  into  another  glass  vessel  contain- 
ing water ;  and  let  the  mouth  of  the  inserted  vessel  touch  the 
bottom  of  the  receiving  vessel,  aad  its  neck  lean  slightly  agwnst 
the  month  of  the  other,  so  that  it  can  stand.  And  that  ttus  may 
be  done  more  convenientiy,  apply  a  little  wax  to  the  mouth  of 
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the  recemng  glass,  but  not  ao  as  to  seal  its  moath  quite  up; 
in  order  that  the  motion,  of  which  we  are  going  to  apeak,  and 
which  is  very  fadle  and  delicate,  maj  not  be  impeded  by  want 
of  a  supply  of  ur.  • 

The  lowered  glass,  before  being  inserted  into  the  other,  most 
be  heated  before  a  fire  in  its  npper  part,  that  is  its  belly.  Now 
when  it  is  placed  in  the  position  I  have  described,  the  air  which 
was  dilated  by  the  heat  will,  afler  a  lapse  of  time  sufficient  to 
allow  for  the  extiadjon  of  that  adventdtdous  heat,  withdraw  and 
contract  itself  to  the  same  extension  or  dimension  as  that  of 
tbe  surrounding  ur  at  the  time  of  the  immersion  of  the  glass ; 
and  will  draw  the  water  upwards  to  a  corresponding  height 
To  the  side  of  the  glass  there  should  be  affixed  a  strip  of  pi^r, 
narrow  and  oblong,  and  marked  with  as  many  degrees  as  you 
choose.  You  will  then  see,  according  as  the  day  is  warm  or 
cold,  that  the  air  contracts  under  the  action  of  cold,  and  expands 
under  tbe  action  of  heat ;  as  will  be  seen  by  the  water  rising 
when  the  air  contracts,  and  sinking  when  it  dilates.  But  the 
Mr's  sense  of  heat  and  cold  is  so  subtle  and  exquisite  as  far  to 
exceed  the  perception  of  the  human  touch,  insomuch  that  a 
ray  of  sunshine,  or  the  heat  of  tbe  breath,  much  more  the  heat 
of  one's  hand  placed  on  the  top  of  the  glass,  will  cause  the 
water  immediately  to  sink  in  a  perceptible  degree.  And  yet  I 
Hank  that  animal  spirits  have  a  sense  of  beat  and  cold  more 
exquisite  still,  were  it  not  (hat  it  is  impeded  and  deadened  by 
the  grossnees  of  tbe  body. 

39.  Kext  to  ur,  I  take  those  bodies  to  bo  most  sensitive  of 
heat  which  have  been  recently  changed  and  compressed  by 
cold,  as  Bn*w  and  ice ;  for  they  begin  to  dissolve  and  melt  with 
any  genUe  heat.  Next  to  ^em,  perhaps,  comes  quickulver. 
After  that  follow  greasy  substances,  as  oil,  butter,  and  the  like ; 
then  comes  wood ;  then  water ;  and  lastiy  stones  and  metals, 
which  are  slow  to  heat,  especially  in  &e  inside.  These,  how- 
ever, when  once  they  have  acquired  heat  retain  it  very  long ; 
in  so  much  that  an  ignited  brick,  stone,  or  piece  of  iron,  when 
plunged  into  a  basin  of  water,  will  remain  for  a  quarter  of  an 
hour,  or  thereabouts,  so  hot  that  you  cannot  touch  it. 

40.  The  less  tbe  mass  of  a  body,  the  sooner  b  it  heated  by 
the  approach  of  a  hot  body ;  which  shows  that  all  heat  o&  which 
we  have  experience  is  in  some  sort  opposed  to  tangible  matter. 

41.  Heat,  as  far  as  regards  the  sense  and  touch  of  man,  is  a 
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thing  various  and  reladve ;  isBomnch  that  tepid  water  feela  hot 
if  the  hand  be  cold,  but  cold  if  the  hand  be  hot. 


How  poor  we  aie  in  lustory  any  one  may  eee  from  the  fore- 
going tables ;  where  I  not  only  insert  econetimes  me^  tradi- 
tions and  reports  (though  never  without  a  note  of  doubtful 
credit  and  authority)  in  place  of  history  proved  and  instances 
certun,  but  am  also  frequently  forced  to  use  the  words  "  Let 
btial  be  madey"  or  "  Let  it  be  further  inquired." 


The  work  and  office  of  these  three  tables  I  call  the  Presenta- 
tion of  Instances  to  the  Understanding.  Which  presentation 
having  been  made.  Induction  itself  mxmt  be  set  at  work ;  for 
the  problem  is,  upon  a  review  of  the  instances,  all  and  each,  to 
find  such  a  nature  as  is  always  present  or  absent  with  the  given 
nature,  and  always  increases  and  decreases  with  it ;  and  which  is, 
OS  I  have  said,  a  particnlar  case  of  a  more  general  nature.  Now 
if  the  mind  attempt  this  affirmatively  from  the  first,  as  when  lefl 
to  itself  it  is  always  wont  to  do,  the  result  will  be  fancies  aiut 
guesses  and  notions  ill  defined,  and  axioms  that  must  be  mended 
every  day ;  unless  like  the  schoolmen  we  have  a  mind  to  fight  for 
wbat  is  felse ;  though  doubUess  these  wiU  be  better  or  worse  ac- 
cording to  the  &cnltie8  and  strength  of  the  understanding  which 
is  at  work.  To  God,  truly,  the  Giver  and  Architect  of  Forms, 
and  it  may  be  to  the  angels  and  higher  intelligences,  it  belouga  to 
have  an  affirmative  knowledge  of  forms  immediately,  and  from 
the  first  contemplation.  But  this  assuredly  is  more  than  man 
can  do,  to  whom  it  is  granted  only  to  proceed  at  first  by  nega- 
tives, and  at  last  to  end  in  affirmatives,  afler  exclusion  has  been 
exhausted, 

XTI. 

We  must  make  therefore  a  complete  solution  and  separation 
of  nature,  not  indeed  by  fire,  but  by  the  mind,  which  is  a  kind 
of  divine  fire.  The  first  work  therefore  of  true  induction  (as 
far  as  regards  the  discovery  of  Forms)  is  the  rejection  or  exdu- 
sion  of  die  several  natures  which  are  not  found  in  some  instance 
where  the  given  nature  is  present,  or  are  found  in  some  instance 
where  the  given  nature  is  absent,  or  are  found  to  increase  ia 
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gome  inatanoe  yrbea  the  given  mtore  decreascB,  or  to  decrease 
when  the  ^vea  nature  inoreaseB.  Then  indeed  aAer  the  re- 
jection  and  ezduBion  has  been  duly  made,  there  will  remun 
at  the  bottoiQj  all  light  opinionfl  vaniahing  into  emohe,  a  Form 
■ffinnatiTe,  Bolid  and  true  and  vdl  defined.  This  is  quickly 
eaid ;  bst  the  way  to  oome  at  it  is  winding  uid  intricate.  I 
will  ^ideaTour  however  not  U>  ovahwk  any  of  the  points  which 
may  help  lu  towwda  it. 


But  when  I  adtogn  so  prominent  a  part  to  Forms,  I  cannot 
too  ofl^n  warn  and  admonish  men  against  applying  what  I  say 
to  those  fonns  to  which  their  thoughts  and  contempiatjons  have 
hiderto  been  accustomed. 

For  in  the  first  place  I  do  not  at  present  speak  of  Compoond 
Forme,  which  are,  as  I  have  remarked,  combinations  of  simple 
natures  according  to  the  common  course  of  the  universe ;  as  of 
the  lion,  eagle,  rose,  gold,  and  the  like.  It  will  be  time  to  treat 
of  these  when  ve  come  to  the  Latent  Processes  and  Latent 
Configurations,  and  the  discovery  of  them,  as  they  are  found  in 
what  are  called  aubstances  ot  natures  concrete. 

And  even  in  the  case  of  simjde  natures  I  would  not  be  un- 
dontood  to  speak  of  abstract  forms  and  ideas,  either  not  defined 
in  matter  at  all,  or  ill  defined.  For  when  I  speak  of  Forma,  I 
mean  nothing  more  than  those  laws  and  determinations  of  ab- 
'  solute  actuahty,  whidi  govern  and  constitute  any  «mple  nature, 
i  as  heat,  light,  weight,  in  every  kind  of  matter  and  subject  that 
is  susceptible  of  them.  Thus  the  Form  of  Heat  or  the  Form 
I  of  Light  is  the  same  thing  as  the  Law  of  Heat  or  the  Law  of 
\  Light.  Nor  indeed  do  I  ever  allow  myself  to  be  drawn  away 
from  things  themselves  and  the  operative  part.  And  therefore 
when  I  say  (for  instance)  in  the  invesUgation  of  the  form  of 
heat,  "  reject  rarity,"  or  "  rarity  does  not  belong  to  the  form  of 
heat,"  it  is  the  same  as  if  I  said,  "  It  is  possible  to  superinduce 
heat  on  a  dense  body ;"  or, "  It  is  possible  to  take  away  or  keep 
out  heat  frwn  a  rare  body." 

But  if  any  one  conceive  that  my  Forms  too  are  of  a  BOtne- 
what  abstract  nature,  because  they  mix  and  c<Hnlnne  things 
heterogeneous  (for  the  heat  of  heavenly  bodies  and  the  heat 
'  of  fire  seem  to  be  very  heterogeneous ;  so  do  the  fixed  red  of 
'  the  roee  or  the  like,  and  the  apparent  red  in  the  rtunbow,  the 
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vpnl,  or  the  dumond;  so  agwa  do  tba  dlfierent  kiade  of  deadi; 
death  by  drowniiig,  by  ioLUfpng,  by  stabbing,  by  apoplexy,  by 
atrophy ;  and  yet  they  agree  severally  ia  the  nature  oT  beat> 
rednees,  deatli);  if  any  one,  I  aay,  be  of  this  o^ion,  he  may 
be  asaurad  diat  his  nund  ia  held  in  captivity  by  cust(Hn,  by  the 
grofls  appearance  of  things,  and  by  men's  opinions.  For  it  is 
most  certun  that  these  thiage,  howerer  heterogeneous  and  idien 
froa  eadi  other,  agree  in  tiiB  Form  or  Law  vhit^  governs  heat, 
redness  and  death ;  and  that  the  power  of  man  cumot  poeubly 
be  emancipated  and  freed  fnaa  the  common  course  of  nature, 
and  expanded  and  exalted  to  new  efficients  and  new  modes  of 
operation,  except  by  the  revelation  and  discovery  of  Forms  of 
this  kind.  And  yet,  when  I  have  qtoken  of  this  vaion  of 
natore,  whidi  is  the  point  of  moot  inqxirtanDe,  I  shall  proceed 
to  the  tUviaioaa  and  vuns  of  nature,  as  well  Ae  ordlnaiy  as 
those  that  are  more  inward  and  exact,  and  speak  of  iheai  in 
their  place. 


I  most  now  ^ve  an  example  of  the  Exclusion  or  Bejection 
of  natures  which  by  the  Tables  of  Freeentatioa  are  found  not 
to  belong  to  the  Form  of  Heat ;  observing  in  the  meantime  that 
not  only  each  table  suffices  for  the  rejection  of  any  nature,  but 
ev«n  any  one  of  the  particular  instances  oontuned  in  any  of 
the  tables.  For  it  is  manifest  irom  what  has  been  sud  that 
any  one  contradictory  instance  overUirows  a  conjecture  as  to 
the  Form.  Bat  nevertheless  for  clearness'  sake  and  that  the 
use  of  the  tables  may  bs  mors  plainly  shown,  I  sometimes 
doable  or  multiply  an  ext^iuon. 

^  Example  of  Exclutum,  or  Rejectum  of  Natures  from  tht  Form 
of  Heat. 

1.  On  account  of  the  rays  of  the  sun,  reject  the  nature  of 
the  Hi^mwntff, 

2.  On  account  of  common  fire,  and  chiefly  subterraneous 
fires  (which  are  tiie  most  remote  and  most  completely  separata 
&om  the  rays  of  heavenly  bo^es),  r^ect  the  nature  of  heavenly 
bodies. 

3.  On  account  of  the  warmth  acquired  by  all  kinds  of  bodies 
(minerals,  vegetables,  skin  of  animals,  water,  oil,  air,  and  the 
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rest)  by  mere  sf^roach  to  a  fire,  or  other'  hot  body,  ngect  tlie 
distinctiTO  or  more  subtle  textare  of  bodies. 

4.  On  accoant  of  ignited  iron  and  other  metals,  which  com- 
municate heat  to  other  bodies  and  yet  loae  none  of  their  weight 
or  substance,  reject  the  communication  or  admixture  of  the 
fiubetance  of  another  hot  body. 

6.  On  account  of  boiling  water  and  ait,  and  also  on  account 
of  metals  and  other  solids  that  receive  heat  but  not  to  ignitioo 
or  red  heat,  reject  light  or  brightneaa. 

6.  On  account  of  the  rays  of  the  moon  and  other  heavenly 
bodies,  with  the  exception  of  the  sun,  also  reject  light  and 
brigbtneas. 

7.  By  a  compariaon  of  ignited  iron  and  the  flame  of  spirit  of 
wine  (of  which  ignited  iron  has  more  heat  and  less  brightness, 
while  the  flame  of  spirit  of  wine  has  more  brightness  and  leea 
heat),  also  reject  light  and  brightness. 

8.  On  account  of  ignited  gold  and  other  metals,  wluch  are 
of  the  greatest  density  as  a  whole,  reject  rarity. 

9.  On  account  of  air,  which  is  found  for  the  most  part  cold 
and  yet  remains  rare,  also  reject  rarity. 

10.  On  account  of  ignited  iron,  which  does  not  swell  in  bulk, 
but  keeps  within  the  same  mible  ^men^ons,  reject  local  or 
expan^ve  motion  of  the  body  as  a  whole, 

11.  On  account  of  the  dilation  of  tur  in  calendar  glasses  and 
the  like,  wherein  the  lur  evidently  moves  locally  and  expan- 
^dy  and  yet  acquires  no  manifest  increase  of  heat,  also  reject 
local  or  expanedve  motion  of  the  body  as  a  whole. 

12.  On  account  of  the  ease  with  which  all  bodies  are  heated, 
without  any  destruction  or  observable  alteration,  reject  a 
destructive  nature,  or  the  violent  communication  of  any  new 


13.  On  account  of  the  iigreement  and  conformity  of  the 
umilar  effects  which  ore  wrought  by  heat  and  cold,  reject  mo- 
tion of  the  body  as  a  whole,  whether  expansive  or  contractive. 

14.  On  account  of  heat  being  kindled  by  the  attrition  of 
bodies,  reject  a  principial  nature.  By  principial  nature  I  mean 
that  which  exists  in  the  nature  of  tlunge  positively,  and  not  as 
the  effect  of  any  antecedent  nature. 

There  are  other  natures  beside  these ;  for  these  tables  are 
not  perfect,  bat  meant  only  for  examples. 
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All  and  each  of  the  above  mentioned  natures  do  not  belong 
to  the  Form  of  Heat.  And  bom  aU  of  them  man  is  freed  in 
his  operatioiis  on  Heat;' 

Xiz. 

In  the  procesB  of  Ekdmion  are  lud  the  fonndationfl  of  troe  . 
Indoction,  whidt  howerer  is  not  completed  till  it  arrives  at  an 
AffinnatiTe.  Nor  is  the  Exclusive  part  itself  at  all  complete, 
nOT  indeed  can  it  possibly  be  so  at  first  For  Exclusion  is 
evidently  the  rejection  of  simple  natures ;  and  if  we  do  not 
yet  possess  sound  and  true  notions  of  simple  natures,  how  can 
the  process  of  Exclusion  be  made  accurate  ?  Now  some  of  the 
above-mentioned  notions  (as  that  of  the  nature  of  the  elements, 
of  the  nature  of  heavenly  bodies,  of  rarity)  are  vague  and  ill- 
defined.  I  therefore,  well  knowing  and  nowise  fo^tting  how 
great  a  work  I  am  about  (viz.  that  of  rendering  the  homan 
onderstanding  a  match  for  things  and  nature),  do  notrestsatis- 
fied  with  the  precepts  I  have  liud  down ;  bat  proceed  iiirther  to 
devise  and  supply  more  powerful  uds  for  the  use  of  the  nnde:^ 
standing;  which  I  shall  now  subjoin.  And  assuredly  in  the 
Interpretation  of  Nature  the  mind  should  by  all  means  be  so 
prepared  and  disposed,  that  while  it  rests  and  finds  footing  in 
doe  stages  and  degrees  of  certainty,  it  may  remember  withal 
(espeaally  at  the  beginning)  that  what  it  has  before  it  depends 
in  great  measure  lupon  what  remains  behind. 


And  yet  ainoe  tmtb  will  sooner  come  ont  from  error  than 
from  confumon,  I  think  it  expedient  that  the  understanding 
dioold  have  permisaon,  after  the  throe  Tables  of  First  Presen- 
tation (such  as  I  have  exhibited)  have  been  made  and  weighed, 
to  make  an  essay  of  the  Interpretation  of  Natare  in  the  affirma- 
tive way ;  on  the  strength  both  of  the  instances  given  in  the 
tables,  and  of  any  others  it  may  meet  with  elsewhere.  Which 
kind  of  essay  I  call  the  Ir^ulgence  of  the  UnderMtanding,  or 
the  Commmcement  of  Interpretation,  or  the  Ftrtt  Vintage. 

First  Vintage  eoneemi  ng  tkeForm  of  Heat. 

It  is  to  be  observed  that  the  Form  of  a  thing  is  to  be  found 

(as  plunly  appears  from  what  has  been  eaid)  in  each  and  all  the 

instances,  in  which  the  thing  itself  is  to  be  found ;  otherwise  it 
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would  not  be  the  Foim.  It  fbUovs  tlierefore  that  tlicra  cui  be 
no  contradictory  lostanoek  At  the  same  time  the  Form  is  fband 
mncb  more  conepicuoua  and  evident  in  some  inatanccs  than  in 
others ;  namely  in  those  wherein  the  nature  of  the  Form  is  leaa 
reetrained  and  obstracted  and  kept  within  bounds  by  other 
natures.  Instanees  of  this  kind  I  caS  fining  or  Strtking 
Inetaneee.  Let  us  now  therefore  [ffoeeed  to  tlie  First  Tintage 
concenting  tbe  Form  ot  Heat. 

From  a  surrey  of  the  inetances,  all  and  eaeh,  the  nature 
of  which  Heat  is  a  particular  case  «ppexn  to  be  MotioD. 
Thia  IB  £^Iayed  meet  oonspieuously  in  isme,  which  is 
always  in  motion,  and  in  bcnling  or  ainmieruig  liquids, 
which  also  are  in  perpetual  motion.  It  is  also  shown  in 
the  excitement  or  increase  of  heat  eanaed  by  motion,  as  in 
bellows  and  blasts ;  on  which  see  Tab.  3.  Inst  29. ;  and 
again  in  other  hinds  of  motion,  on  which  see  Tab.  3.  Inst. 
28.  and  31.  Agun  it  is  shown  in  the  extinction  of  fire 
and  heat  by  any  strong  compression,  which  checks  and 
stops  the  motion ;  on  whii^  see  Tab.  3.  Inst  30.  and  32, 
It  is  shown  also  by  this,  that  all  bodies  are  destroyed,  or 
at  any  rate  notably  ahered,  by  all  strot^  and  T^iOBent 
fire  and  heat ;  whence  it  is  quite  dear  that  beat  causes  a 
tumult'  and  eoufnaioa  and  violent  motaon  in  the  internal 
parts  of  a  body,  which  perceptibly  tends  to  its  dieaolution. 

When  I  say  of  Motion  that  it  is  as  the  genus  of  which  heat 
is  a  species,  I  would  be  understood  to  mean,  not  that  heat 
generates  motion  or  that  motion  generates  heat  (though  both 
are  true  in  certain  cases),  but  that  Heat  itself,  its  essmce  and 
quiddity,  is  Motion  and  nothing  else ;  limited  however  by  the 
Bpe<nfic  differenoes  which  I  will  presently  subjoin,  as  soon  as  I 
have  added  a  few  eiiutions  for  the  sake  of  avoiding  acabignity. 

Sensible  heat  is  a  relative  notion,  and  has  relation  to  man, 
not  to  the  universe ;  and  is  correctly  defined  as  merely  the  effect 
of  heat  on  the  animal  spirits.  Moreover,  in  itself  it  is  variable, 
since  the  same  body,  according  as  the  senses  are  predisposed, 
induces  a  perception  of  cold  as  well  as  of  heat.  This  la  clear 
from  Inst.  41.  Tab.  3. 

Nor  again  must  tiie  communication  of  Heat,  or  its  trsnutive 
nature,  by  means  of  wluch  a  body  becomes  hot  when  a  hot 
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bo^  is  applied  to  it,  be  eoafbonded  with  the  Form,  of  Heat. 
For  beat  is  ORe  tbiDg,  hesluig  anoflMir:  Heat  ia  produced  by 
the  motion  of  attritioa  without  tMj  {receding  bent,  an  inatance 
which  exdndes  hemtiiig  fcfloi  tKe  Form  of  Heat.  And  even 
when  heat  ie  jaodnced  bj  the  approach  of  a  hot  body,  thii  does 
not  proeeed  from  the  Fo«m  of  Heat,  bat  depends  eotirdy  on  a 
higher  and  move  geaeral  naton,  viz.  oa  the  natore  of  assimila- 
tion or  Bolf-mnltipliGalutnj  a  tnbjeot  which  reqoizes  a  separate 
ioqniry. 

Again,  our  notion  of  fire  ii  pillar,  and  of  no  use ;  being 
made  np  of  the  combination  in  ai^  body  of  heat  and  brightness, 
ae  in  common  flame  and  bodies  heat«d  to  redneae. 

Having  thua  removed  all  ambiguity,  I  come  at  length  to  the 
true  ^leotfic  «£fier«aeee  wluch  limit  Motion  and  constitate  it  the 
Form  of  Hut 

Hie  first  ^fference  then  is  due.  Heat  ia  an  expansive 
motion,  whereby  a  body  strives  to  dilate  and  stretch  itself 
to  a  larger  sphere  or  dimension  than  it  had  previously 
oocnpied.  This  difference  is  most  obBCrvable  in  flame, 
where  the  amoke  or  thick  vapour  manifestly  dilates  and 
expands  its^into  flame. 

It  ia  shown  also  in  all  boilixig  Uqaid,  which  manifestly 
swells,  rises,  and  bobbles ;  and  carries  on  the  process  of 
self-expansiwi,  till  it  turns  into  a  body  6a  more  extended 
mod  dilated  thui  the  litjuid  itself,  namely,  into  vapour, 
amoke,  or  air. 

It  appears  likewise  in  all  wood  and  ccxubostibles,  from 
which  there  genoally  arises  exudation  and  always  eTapi>- 
vation. 

It  is  shown  also  in  the  melting  d  metals,  wMch,  being 
of  tite  compactest  texture,  do  not  readily  swell  and  dilate ; 
bttt  yet  their  sjorit  being  £lated  in  itself,  and  thereupon 
conceiving  an  appetite  for  further  dilation,  forces  and 
agitates  the  grosser  parts  into  a  liquid  state.  And  if 
the  heat  be  greatly  increased  it  diaeolves  and  tarns  much 
of  thear  substance  to  a  vtdatile  state. 

It  is  shown  also  in  iron  or  sttmes,  which,  though  not 
mehed  or  dissolved,  are  yet  softened.  This  is  the  case 
also  with  sticks,  which  when  slightiy  heated  in  hot  ashes 
bectHoe  flexible. 
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But  this  kind  of  motion  ia  beet  seen  in  ur,  which 
continuoualy  and  manifestlj  dilates  witii  a  slight  heat, 
aa  appears  in  Inst  36.  Tab.  3. 

It  is  shown  also  in  the  opposite  nature  of  cold.  For 
cold  contracts  all  bodies  and  makes  them  shrink;  inso- 
much that  in  intense  &osts  nails  fall  out  from  walls, 
brazen  veeeels  crack,  and  heated  glass  on  being  suddenly 
placed  in  the  cold  cracks  aud  breaks.  In  like  manner  air 
is  contracted  by  a  slight  cluli>  as  in  Inst  38.  Tab.  3. 
But  on  these  points  I  shall  apeak  more  at  lengUi  in  the 
inquiry  concerning  Cold. 

Kor  is  it  surpiimng  tliat  heat  and  cold  should  exhibit 
many  actions  in  common  (for  which  see  lost  32,  Tab.  2.), 
when  we  find  two  of  the  following  specific  diff^%nces 
(of  which  I  shall  speak  presently)  suiting  ^tlier  nature ; 
though  in  this  epedfic  difference  (of  which  I  am  now 
speaking)  their  actions  are  diametrically  oppoute.  For 
heat  gives  an  expansive  and  dilating,  cold  a  contractive 
and  condensing  motion. 

The  second  difllerence  is  a  modification  of  the  former ; 
namely,  that  heat  is  a  motion  expanuve  or  towards  the 
circumference,  but  with  this  condition,  that  the  body 
has  at  the  same  time  a  motion  upwards.  For  there  is  no 
doubt  that  there  are  many  mixed  motions.  For  instance, 
an  arrow  or  dart  turns  as  it  goes  forward,  and  goes  for- 
ward as  it  turns.  And  in  like  manner  the  motion  of  heat 
is  at  once  a  motion  of  expansion  and  a  motion  upwards. 
This  difference  is  shown  by  putting  a  pair  of  tongs  or  a 
poker  in  the  fire.  H  you  put  it  in  perpendicularly  and 
hold  it  by  the  top,  it  soon  bums  yout  hand ;  if  at  the  side 
or  from  below,  not  nearly  so  soon. 

It  is  also  observable  in  distillations  per  detceruorium ; 
which  men  use  for  delicate  flowers,  that  soon  lose  their 
scent.  For  human  industry  has  discovered  the  plan  of 
placing  the  fire  not  below  but  above,  tiiat  it  may  bum  the 
less.    For  not  only  flame  tends  upwards,  but  also  all  heat. 

Bat  let  trial  be  made  of  this  in  the  opposite  nature  of 
cold ;  viz.  whether  cold  does  not  contract  a  body  down- 
wards, as  heat  dilates  a  body  upwards.  Take  tiierefore 
two  iron  rods,  or  two  glass  tubes,  exactly  alike;  warm 
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them  a  little,  utd  place  a  sponge  steeped  in  cold  water  or 
snov  at  the  bottom  of  the  one,  and  the  same  at  the  top  of 
the  other.  For  I  think  that  the  extremities  of  the  rod 
which  has  the  snow  at  the  top  will  cool  sooner  than  the 
extrenutiee  of  the  other  which  has  the  enow  at  the  bot- 
tam ;  just  as  the  opposite  is  the  case  with  heat. 

The  tiiird  epedfio  difference  is  this;  that  heat  is  a 
motion  of  expanmon,  not  uniformly  of  the  whole  body 
together,  but  in  the  smaller  parts  of  it;  and  at  the 
same  time  checked,  repelled,  and  beaten  back,  so  tiiat 
the  body  acquires  a  motion  alternative,  perpetually  qui- 
vering, striving  and  atmggting,  and  irritated  by  reper- 
cnsoon,  whence  springs  the  fury  of  fire  and  heat 

This  specific  difference  is  mostdisfdayed  in  flame  and 
boiling  liquids,  which  are  perpetually  quivering  and  swell- 
ing in  small  portions,  and  again  Bubsiding. 

It  is  also  shown  in  those  bodies  which  are  so  compact 
that  when  heated  or  ignited  they  do  not  swell  or  expand 
in  bulk ;  as  ignited  iron,  in  which  the  heat  is  very  sharp. 

It  is  shown  also  in  this,  that  a  fire  bums  most  briskly 
in  the  coldest  weather. 

Agwo,  it  is  shown  in  this,  that  when  the  Mr  is  ex- 
tended in  a  calendar  glass  without  impediment  or  repul- 
sion,— that  is  to  say,  uniformly  and  equably,  —  there  is 
no  perceptible  heat.  Also  when  wind  escapes  from 
confinement,  although  it  burst  forth  with  the  greatest 
vidence,  there  is  no  very  great  heat  perceptible ;  because 
tiie  motion  is  of  the  whole,  without  a  motion  alternating 
in  the  particles.  And  with  a  view  to  this,  let  trial  be 
made  whether  fiame  does  not  bum  more  sharply  towards 
the  sides  than  in  the  middle  of  the  flame. 

It  is  also  ehowD  in  this,  that  all  burning  acts  on  minute 
poree  of  the  body  burnt;  so  that  burning  undermines, 
penetrates;  pricks,  and  stings  the  body  like  the  points  of 
an  infiuite  number  of  needles.  It  is  also  an  effect  of  thi?, 
that  all  strong  waters  (if  suited  to  the  body  on  which 
they  are  acting)  act  as  fire  does,  in  consequence  of  their 
corroding  and  pungent  nature. 

And  this  specific  difference  (of  which  I  am  now  speak- 
ing) is  common  lUso  to  the  nature  of  cold ;  for  in  cold  tho 
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contnetiTe  motion  is  diec^ed  by  a  renetiog  tendency  to 
expand,  juat  as  in  best  tke  expannre  motion  is  ducked 
by  a  TflsiBting  tendency  to  contcact  Thus,  wbetber  the 
partiotes  <^  a  body  <ffoi^  inward  or  outward,  &a  mode  . 
of  action  is  tlie  same,  tiiougk  the  degree  of  atzoigtit  be 
very  different ;  becanse  wa  hare  not  here  on  the  eurface 
of  the  earth  anything  that  is  intensely  cold.  See  Inst  27. 
Tab.  9. 

Tha  foortb  speeofio  difforenca  ie  ■  laoda&catSon  of  the 
iMt;  it  te,  that  the  preceding  motion  of  etiaulatian  or 
penetntitm  nmst  be  Bomewhat  r^d  and  not  sln^iA,  and 
must  prooeed  by  particles,  minnta  imieed,  yet  not  the 
fineat  of  all,  but  a  d^ree  lai^ger. 

I^a  di&resoe  is  shown  by  a  eompsrisQn  of  ibe  effects 
of  fire  with  the  effeels  of  time  or  age.  Age  or  time 
dries,  consumes,  undermines  and  reduces  to  advee,  no  less 
Uum  fire ;  indeed  witli  an  action  fitr  more  subtle ;  but 
becanse  each  DK>ti<Mt  is  very  slug^ah,  and  acts  on  par- 
taoles  very  email,  the  beat  is  not  perccdred. 

It  is  also  shown  by  oompaxing  the  djaaolntion  of  iron 
and  gold.  Gold  is  dissolved  nitliont  any  heat  being  ex- 
dted,  while  the  diseolutioD  of  iron  is  aooompanied  by  a 
lioknt  heat,  though  it  takes  {Jaoe  in  aJwut  the  Hme  time. 
The  reason  is  that  in  gold  the  separating  acid  enters 
gently  and  voi^  with  satiety,,  and  the  parts  of  the  gold 
yidd  easily ;  whraeas  in  iron  tlie  entrance  is  rough  and 
witli  oonfliot,  and  the  parts  of  tlie  iron  haTe  greater  ob- 
stinacy. 

It  ie  shown  also  te  some  decree  in  some  gangnaes  and 
morUficationS}  which  do  not  excite  great  beat  or  -paia  on 
account  of  the  subtle  nature  of  putreiactian. 

Let  this  then  be  the  First  Vintage  or  Conmencement  of 
Interi»«tatiou  ooaoeming  the  Form  of  He^  made  by  way  of 
indulgence  to  the  ondovtanding. 

Now  from  this  our  First  Vintage  it  follows  that  the  Form  or 
true  definition  of  heat  (heat,  that  b,  in  relation  to  the  universe, 
not  simply  in  relation  to  man)  is  in  few  words  as  follows: 
Seat  it  a  motioa,  exparuiee,  rtttrauKd,  and  acting  in  itt  itrife 
upon  thi  smaller  particles  of  bodies.    But  the  expanmn  is  thus 
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modified ;  while  3  expands  aU  ways,  it  ha*  at  tie  tame  tiaw  an 
tnrJuMiwR  t^nvardt,  ■  And  tke  stru^le  in  tbe  psrticlea  ia  modi- 
fied alsa ;  it  it  not  tlvfffisk,  but  ktaried  and  mtk  vitletee. 

Viewed  iHth  refereooe  to  opentioa  it  is  the  easie  thing.  Foe 
the  direction  is  this :  ff  in  any  naiarml  iodi/  you  eon  excite  « 
dilating  or  expanda^  motion,  and  can  to  reprtts  this  motion  and 
titm  il-iack  upon  ittelf,  that  At  dilation  thall  not  proceed  eguably, 
bitt  havt  itt  tem/  M  one  part  and  be  cavnteraeted  ia.  another,  you 
wiB  undmbtedhf  ffeneraie  heat^  vithout  taking  into  socouDt 
wheth»  ihe  bodj  he  elementary  (aa  it  ie  called)  or  Bvbject  to 
celestial  infliraice ;  whether  it  he  bimiooBS  or  opaque;  rare  or 
dense;  locally  expanded  or  ooofined  within  ibe  bovads  of  its 
first  dimension ;  Y&tgiag  to  ^saoluticHt  ox  i^nauung  in  its 
original  state ;  aaimfll^  vegetable,  or  mineral,  vaiexi  oil  or  tar, 
or  any  other  sobetuiee  whatever  susc^tible  of  the  ahove-men- 
tioned  Bootifia.  Senuble  heat  is  the  aame  thing ;  oaly  it  mnst 
be  oonsidered  witib  reference  to  the  sense.  Let  us  now  pro- 
ceed to  furthtt  dds. 

XXI. 

The  Tables  of  First  Freaentatioo.  and  the  Bejectaoa  or  pro- 
ceas  of  £xcluuon  being  completed,  and  also  &e  First  Vintage 
being  made  thereiqxn,  we  are  to  proceed  to  the  otb^  helps  of 
the  onderetanding  m  die  Interpretation  of  Nature  and  tme  and 
perfect  IndootboB.  Ia  prt^ao^ng  which,  I  mean,  when  TaUes 
are  neeesaaiy,  to  proceod  upon  the  Instaaoea  of  Heat  and  Cold ; 
bat  when  a  smaDer  mmber  of  examples  will  suffice,.!  bIibU  pro- 
ceed at  large ;  so  that  the  inquiry  m^  be  kept  o1q»,  and  yet 
mare  room  be  left  for  the  e^tontion  of  ilte  system. 

I  propose  to  treat  then  in  the  fiist  plaee  of  Fterogaiiv 
Inttancet;  secondly,  of  the  Suppartt  of  InduetiMti  thirdly,  <A 
the  Rectification  of  Induction ;  fonrthly,  of  Varying  the  Investi- 
ffation  according  to  the  nature  of  the  Su^ect;  fifthly,  of  Prero- 
ffotioe  Naturet  with  respeot  to  Investigation,  or  of  what  should 
be  inquired  first  and  what  last ;  Nxthly,  of  the  Zimitt  of  In~ 
tKttigatioH,  or  a  Sj^nopne  of  all  Natures  in  the  Univeres; 
seventhly,  of  the  Apphcation  to  I\«*tice,  or  of  thiags  m  th^r 
relation  to  Han;  eighthly,  of  I^eparationt  for  investigation; 
and  Ustjy,  of  the  Ascending  and  Descending  Scait  of  Axiom*. 


Among  Prerogative  Instances  I  will  place  first  &?iitarff 
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Itutancet.  Thbee  are  Solitary  Instaoces  which  exhibit  the 
nature  under  inrestigation  in  aabjeota  vhioh  hare  nothing  in 
oomibon  irith  other  snbjects  except  that  natnre;  or,  again, 
which  do  not  exhibit  the  nature  under  investigation  in  eulijecta 
which  reBembte  other  eubjeots  in  every  respect  except  in  not 
having  that  nature.  For  it  is  clear  that  Buoh  instances  make 
die  way  Bhort>  and  accelerate  and  etrengtlien  the  process  of 
exduaion ;  so  that  a  few  of  them  are  as  good  as  many. 

For  instance,  if  we  are  inquiring  into  the  nature  of  CcJonr, 
prisms,  crystals,  which  show  colours  not  only  in  diemselves 
but  externally  on  a  wall,  dews,  &c.,  are  Solitary  Instances. 
For  they  have  nothing  in  common  with  the  colours  fixed  in 
flowers,  coloured  stones,  metals,  woods,  See.,  except  the  colour. 
From  which  we  easily  gather  that  colour  is  nothing  more  than 
a  modification  of  the  image  of  light  received  upon  the  object, 
resulting  in  the  former  case  from  the  different  degrees  of  ind- 
dence,  in  the  latter  from  the  various  textures  and  configurations 
of  the  body.  These  instances  are  Solitary  in  respect  of  re- 
semblance. 

Again,  ui  the  same  investigatioD,  the  distinct  veins  of  white 
and  black  in  marble,  and  the  variegation  of  colour  in  flowers 
of  the  same  species,  are  Solitary  Instances.  For  the  black 
and  white  streaks  in  marble,  or  the  spots  of  pink  and  white  in 
a  pink,  agree  in  everything  almost  except  the  colour.  From 
which  we  easily  gather  that  colour  has  little  to  do  with 
the  intrinsic  nature  of  a  body,  but  amply  depends  on  the 
coarser  and  as  it  were  mechanical  arrangement  of  the  parts. 
These  instances  are  Solitary  in  respect  of  difference.  Both 
kinds  I  call  SoUtary  Instancei,  or  Ferine,  to  borrow  a  term 
frcan  astronomers. 


Among  Prerogative  Instances  I  will  next  place  Mtgratory 
Imtanceg,  They  are  those  in  which  the  nature  in  question  is 
in  the  process  of  being  produced  when  it  did  not  previously 
exist,  or  on  the  other  hand  of  disappearing  when  it  existed 
before.  And  therefore,  in  either  tranution,  such  instances  are 
always  twofold,  or  rather  it  is  one  instance  in  motion  or  passage, 
continued  till  it  reaches  the  oppoeit«  state.  Such  instances  not 
only  accelerate  and  strengthen  the  exclusive  process,  but  also 
drive  the  affirmative  or  Form  itself  into  a  narrow  compass. 
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For  the  Form  of  a  dung  muBt  neceBsarily  be  sometlung  vrbich  la 
the  course  of  Has  migraUoD  U  communicated,  or  on  the  other  hand 
which  in  the  course  of  this  migration  iB  removed  and  destroyed. 
And  thongh  every  exclusion  promotes  tlie  affirmatiTe,  yet  this 
is  done  more  decudedly  when  it  occure  in  the  same  than  in  dif- 
ferent subjects.  And  the  betrayal  of  the  form  in  a  single  in- 
stance leads  the  way  (as  is  evident  from  all  that  has  been  sud) 
to  the  discovery  of  it  in  all.  And  the  simpler  the  Migration, 
the  more  most  the  instance  be  valued.  Be^des  Migratory 
Instances  are  of  great  use  with  a  view  to  operation ;  because 
in  exhibiting  the  form  in  connexion  with  that  which  causes  it 
to  be  or  not  to  be,  they  supply  a  clear  direction  for  practice  in 
some  cases ;  whence  the  passage  is  easy  to  the  cases  that  Ue 
next  There  is  however  in  these  instances  a  danger  which 
requires  caution ;  viz.  lest  they  lead  us  to  connect  the  Form 
too  much  with  the  efficient,  and  so  possess  the  understand- 
ing, or  at  least  touch  it,  with  a  ialse  opinion  concerning  the 
Form,  drawn  from  a  view  of  the  efficient.  But  the  effident 
is  always  understood  to  be  merely  the  vehicle  that  carries  the 
Form.  This  is  a  danger  however  easily  remedied  by  the  pro- 
cess of  exdusion  legitimately  conducted. 

I  must  now  give  an  example  of  a  Migratory  Instance.  Let 
the  natnre  to  be  investigated  be  Whiteness ;  an  instance  mi- 
grating to  production  or  existence  is  glass  whole  and  pounded. 
Again,  simple  water  and  water  agitated  into  froth.  For  glass 
and  water  in  th^  simple  state  are  transparent,  not  white; 
whereas  pounded  glass  and  water  in  froth  are  white,  not  trans- 
parent We  must  therefore  inquire  what  has  happened  to  the 
glass  or  water  from  this  Migration,  For  it  is  obvious  that  the 
Form  of  Whiteness  is  communicated  and  conveyed  by  that 
pounding  of  the  glass  and  that  agitation  of  the  water.  We 
Hod,  however,  that  nothing  has  been  added  except  the  breaking 
up  of  tlie  glass  and  water  into  small  parts,  and  the  introduotbn 
of  lur.  But  we  have  made  no  slight  advance  to  the  discovery 
of  Uie  Form  of  Whiteness  when  we  know  that  two  bodies, 
both  transparent  bat  in  a  greater  or  less  degree  (viz.  air  and 
water,  or  air  and  glass),  do  when  mingled  in  small  portions 
together  exhibit  whiteness,  through  the  unequal  refraction  of 
the  lays  of  light 

But  an  example  most  at  the  same  time  be  ^ven  of  the  dangei^ 
and  caution  to  which  I  alluded.    For  at  this  point  it  mig^t 
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TeadUy  Bugg«Bt  itself  to  ui  undecBtuidiDg  led  astray  hj  efficieot 
caaua  of  tluB  fcmd,.  tb&t  air  is  sIwhtb  requiied  £or  the  F(Hm 
of  Wlutenen,  or  tint  WHtoneaB  u  gentfated  by  txttospamit 
bodies  only ;  notions  entirely  f^e,  and  refuted  by  numerotu 
endiuaons.  Wbereu  it  will  be  found  dut  (settii^  air  and 
the  like  aeide)  bodies  entdroly  even  in  the  particles  which 
ft&ect  Tision  are  Ixuispaient,  bodies  amply  uneren  are  white ; 
bodies  uneven  and  in  a  compound  yet  regular  texture  are  all 
coloure  except  black ;  while  bodies  uneven  and  in  a  compound, 
irregular,  and  confvaed  texture  are  Uack.  Here  ihen  I  have 
given  an  exiim^  of  on  Listance  Migrating  to  production  or 
existenoe  in  &e  proposed  nature  of  Whiteness.  An  Instance 
Migntting  to  destruction  in  the  same  nature  of  Whiteness,  Js 
ftotb  or  snow  in  disstJutiDn.  For  the  water  pnte  off  Whit^ 
ness  and  puts  on  tratusparency,  on  returning  to  its  iutagial  state 
without  air. 

Nor  must  I  by  any  meana  oimt  to  mention  that  under  Mi- 
grot^wy  Lutancea  are  to  be  included  not  only  those  which  are 
passing  towards  production  and  destruction,  but  also  those 
which  are  pasung  towards  increase  and  decrease ;  once  these 
also  help  to  discover  the  Form,  as  is  clear  from  the  above 
definition  of  Form  and  the  Table  of  Degrees.  Thus  paper, 
which  is  white  when  dry,  but  when  wetted  (that  is,  when  lur 
is  excluded  and  water  introdnoed)  is  less  white  and  approaches 
nearer  to  the  trant^iBrent^  is  analogoos  to  the  above  gives 
Instances. 


Among  Prerogative  Instances  I  will  put  in  the  third  jdace 
Striking  Itutaneet,  of  which  I  have  made  mention  in  the  First 
Vintage  concerning  Heat,  and  which  I  also  call  S/uning  j&i- 
ttancet,  or  Itutaxcea  Freed  and  PredomintmL  They  are  those 
which  exhibit  the  nature  in  question  naked  and  standing 
by  itself,  and  also  in  its  exaltation  or  highest  degree  of  power ; 
as  being  disenthraUad  and  freed  frtnn  all  impediments,  or  at 
any  rate  by  virtue  of  its  strength  dominant  over,  suppresung 
and  coercing  them.  For  since  every  body  contains  in  itself 
many  forms  of  natures  united  tf^thet  in  a  ooncreto  state,  the 
result  is  that  they  severally  crush,  depress,  break,  and  enthrall 
one  another,  and  thus  the  individual  forms  are  obscored.  £ut 
certain  subjects  are  found  wherein  the  required  nature  iqq)eara 
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more  in  its  vigour  than  in  others,  eitlier  tkron^  the  abeence 
of  tmpediineBts  or  the  predDnuni»ce  of  its  own  -nrtiw.  And 
jnetancee  of  this  kind  stxikinglj  display  the  Fono.  At  the 
same  lime  in  these  instances  also  we  muet  ose  caution,  and 
dieck  the  hurry  of  the  nnderstanding.  For  whatever  displays 
die  Form  too  conapicaoualy,  and  seons  to  fwce  it  on  the  notice 
of  the  understanding,  dionld  be  hfAA  saepect,  md  reoourae  be 
had  to  a  i^d  and  careful  exdueion. 

To  take  an  example ;  let  the  natura  inquired  into  be  Heat. 
A  Striking  Instance  of  the  motion  of  expiuiuon,  which  (as  stated 
aboTe)  is  the  main  element  in  the  Form  of  Heat,  is  a  calendar 
glass  of  air.  For  flame,  though  it  manifestly  exhibits  expanuon, 
still,  as  susceptible  of  momentary  extinctioB,  does  not  display 
the  progress  of  ezpannon.  Boiling  watw  too,  on  account  of 
the  easy  tranution  of  water  to  vapoor  or  air,  does  not  so  well 
exhibit  die  expann(m  of  water  in  its  own  body.  Ag^, 
ignited  iron  and  Uke  bodies  are  so  far  from  displaying  the  pro- 
gress of  expansion,  that  in  consequence  of  their  spirit  being 
crushed  and  broken  by  the  coarse  and  compact  particles  which 
cnrb  and  subdue  it,  the  expansion  itself  is  not  at  all  conspicuous 
to  the  senses.  But  a  calendar  glass  strikingly  displays  expan- 
mon  in  nr,  at.  once  conspicuous,  progressive,  permanent,  and 
without  transition. 

To  take  another  example ;  let  the  nature  inquired  into  be 
"Weight.  A  Striking  Instance  of  wei^  is  quicksilver.  For 
it  &r  surpasses  in  weight  all  substances  but  gold,  and  gold  it^ 
self  is  not  much  heavier.  But  quicksilver  is  a  better  instance 
for  indicating  the  Foim  of  Weight  than  gdd ;  because  gold 
is  scJid  and  conustent,  characteristics  which  seem  related  to 
dennty ;  whereas  qmcksilver  is  liquid  and  teeming  with  e^irit, 
and  yet  is  heavier  by  many  degrees  than  the  diamond  and  other 
bodies  that  are  esteemed  the  most  solid.  From  whidi  it  is 
obvious  that  the  Form  of  Heaviness  or  Weight  depends  simply 
on  quantity  of  matter  and  not  on  compactness  of  frame. 

IXT, 
AmcHig  Prerogative  Instances  I  will  put  in  the  foorth  place 
Cimtdettine  Iiutemcet,  which  I  also  call  IiutaneeM  of  the  Ftei- 
lifht,  and  which  are  pretty  nearly  the  opposites  of  Striking 
Instances.  Fot  they  exhibit  the  nature  under  investigation  in 
its  lowest  degree  of  power,  and  as  it  were  in  its  cradle  and 
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rucUmenta ;  BtnTing  indeed  and  making  &  sort  of  firet  attempts, 
but  buried  uader  and  Bubdaed  by  a  contraiy  nature.  Sucb 
instances  however  are  of  very  great  serrice  for  the  discovery 
of  Forma;  because  as  Striking  Instances  lead  easily  to  specnfic 
differences,  so  are  Clandestine  Inatancea  the  best  guides  to 
genera,  that  is,  to  those  common  natures,  whereof  the  natures 
proposed  are  nothing  more  than  particular  casea. 

For  example,  let  the  nature  proposed  be  Consistency,  or  the 
nature  of  that  which  determines  its  own  figure;  opposed  to 
which  is  Fluidity.  Those  are  Clandestine  Instances  which 
exhibit  some  feeble  and  low  degree  of  con^stency  in  a  fluid; 
as  a  bubble  of  water,  which  is  a  sort  of  consistent  pelUcle  of 
determined  figure,  made  of  the  body  of  the  water.  Of  a 
similar  kind  are  the  droppings  from  a  house,  which  if  there  be 
water  to  follow,  lengthen  themselves  out  into  a  very  tliin  thread, 
to  preserve  the  continuity  of  the  water ;  but  if  there  be  not 
water  enough  to  follow,  then  they  fall  in  round  drops,  which  is 
the  figure  that  best  preserves  the  water  from  a  solution  of  con- 
tinuity. But  at  the  very  moment  of  time  when  the  thread  of 
water  ceases  and  the  descent  in  dropa  begins,  the  water  itself 
recoils  upwards  to  avoid  discontinuatjon.  Again  in  metals, 
which  in  fuaion  are  liquid  but  more  tenacious,  the  molten  drops 
often  fly  to  the  top  and  stick  there.  A  somewhat  similar 
instance  is  that  of  children's  looking-glassea,  which  little  boys 
moke  on  rushes  with  spittle ;  where  also  there  h  seen  a  conustent 
pellicle  of  water.  This  however  is  much  better  shown  in  that 
other  childish  sport,  when  they  take  water,  made  a  little  more 
tenacious  by  soap,  and  blow  it  through  a  hollow  reed,  and  so 
shape  the  water  into  a  sort  of  castle  of  bubbles;  which  by 
the  interpoution  of  the  air  become  so  consistent  as  to  admit 
of  being  thrown  some  distance  without  discontinuation.  But 
best  of  all  is  it  seen  in  frost  and  snow,  which  assume  such  a 
consistency  that  they  can  be  almost  cut  with  a  knife,  although, 
they  are  formed  out  of  air  and  water,  both  fluids.  All  which 
facta  not  obscurely  intJmate  that  Consistent  and  Fluid  are 
only  vulgar  notions,  and  relative  to  the  aense;  and  that  in 
fact  there  is  inherent  in  all  bodies  a  diepo^tjon  to  shun  and 
escape  discontinuation ;  but  that  it  is  faint  and  feeble  in  homo- 
geneous bodies  (as  fluids),  more  lively  and  strong  in  bodies 
compounded  of  heterogeneous  matter;  the  reason  being  that 
the  approach  of  heterogeneous  matt«r  binds  bodies  together. 
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wMle  the  insiDuation  of  homogeneoos   matter  dissolveB  and 
relaxes  them. 

To  take  another  metance,  let  the  proposed  nature  be  the 
attraction  or  coming  together  of  bodies.  In  the  investigation  of 
its  Form  the  most  remai^ble  Striking  loetance  is  the  magnet. 
But  there  ie  a  contrary  nature  to  the  attractive;  namely,  the  non- 
attractive,  which  ezista  in  a  umihtr  substance.  Thus  there  ia 
iron  which  does  not  attract  iron,  just  as  lead  does  not  attract 
lead,  nor  jrood  wood,  nor  water  water.  Now  a  Clandestine 
Instance  is  a  magnet  armed  with  iron,  or  rather  the  iron  in  an 
armed  magnet.  For  it  is  a  &ct  in  nature  that  an  armed  magnet 
at  some  distance  off  does  not  attract  iron  more  powerfully  than 
an  unarmed  magnet.  But  if  the  iron  be  brought  so  near  as  to 
touch  the  iron  in  the  armed  magnet,  then  the  armed  mi^net 
supports  a  far  greater  weight  of  iron  than  a  simple  and  unarmed 
magnet ;  on  account  of  the  similarity  of  substance  between  the 
pieces  of  iron ;  an  operation  alt<^ether  claadesline  and  latent 
in  the  iron  before  the  magnet  was  applied.  Hence  it  is  mani- 
feeit  that  the  Form  of  Coition  ia  something  whidi  is  lively  and 
strong  in  the  magnet,  feeble  and  latent  in  iron.  Agun,  it  has 
been  observed  that  small  wooden  arrows  without  an  iron  point, 
dificharged  from  lai^e  engines,  pierce  deeper  into  wooden 
material  (say  the  sides  of  ships,  or  the  like)  than  the  same 
arrows  tipped  with  iron,  on  account  of  the  umilarity  of  sub- 
stance between  the  two  pieces  of  wood ;  although  this  property 
bad  previously  been  latent  in  the  wood.  In  like  manner,  al- 
though air  does  not  manifestly  attract  ait  or  water  water  in 
entire  bodies,  yet  a  bubble  is  more  easily  dissolved  on  the  ap> 
proach  of  another  bubble  than  if  that  other  bubble  were  away, 
by  reason  of  the  appetite  of  coition  between  water  and  water, 
and  between  ur  and  air.  Such  Clandestine  Instances  (which, 
as  I  have  said,  are  of  the  most  signal  use)  exhibit  themselves 
meet  conspicaondy  in  snudl  and  subtle  portions  of  bodies ;  the 
reason  b^g  that  lai^er  masses  follow  more  general  forme ;  as 
shall  be  shown  in  the  proper  place. 

XITI. 

Among  Prerogative  Instances  I  f  tU  put  in  the  fifth  place 
Gnutitutive  Imtancet,  which  I  also  call  Manipular.  They  are 
those  which  constitute  a  single  epecues  of  the  proposed  nature 
a  sort  of  Lesser  Form.     For  since  the  genuine  Forma  (whicli 
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are  timja  oonveitible  vith  tlie  proposed  natara)  lie  deep  and 
are  bard  to  find,  it  is  required  hj  Ae  circumatanceB  of  the  case 
and  the  infirmity  of  the  human  understanding  that  particular 
Fcmns,  vhioh  collect  t(^tber  certun  groups  of  instances  (though 
not  all)  into  some  common  notion,  be  not  neglected,  but  rather 
be  diligently  observed.  For  whatever  unites  nature,  though 
imperfectly,  paves  the  way  to  the  discovery  of  Forms.  In- 
stances therefore  which  'are  useful  in  this  regard  are  of  no 
despicable  power,  but  have  a  certtun  prerogative. 

But  great  caution  must  here  be  employed,  lest  Uie  human 
understanding,  after  having  discovered  many  of  those  parUoular 
Forms  and  thereupon  established  partitions  or  ^visions  of  the 
nature  in  question,  be  content  to  rest  therein,  and  instead  of 
proceeding  to  the  Intimate  discovery  of  the  great  Form,  take 
it  for  granted  that  the  nature  &om  its  very  roots  is  maiufold 
and  divided,  and  so  ngeot  and  put  aude  any  further  union  of 
the  nature,  aa  a  thing  of  superfluous  subtlety  and  vergbg  on 
mere  abstraction. 

For  example,  let  the  proposed  nature  be  Memory,  or  that 
whidt  excites  and  uds  the  memory.  Constitutive  Instances 
are,  order  or  distribntiou,  which  cleariy  aids  the  memory ;  also 
topics  or  "  places  "  in  artifi<ual  memory ;  whi<^  may  either  be 
places  in  the  proper  sense  of  the  word,  as  a  door,  angle,  window, 
and  the  like ;  or  familiar  and  known  perscms ;  or  any  other  things 
at  pleasure  (provided  they  be  placed  in  a  certun  order),  aa 
animals,  vegetables;  words  too,  letters,  characters,  historical 
persons,  and  the  like ;  although  some  of  these  are  more  suitable 
and  convenient  than  others.  Such  artificial  plsoes  help  the 
memory  wonderfully,  and  exalt  it  far  above  its  natural  powers. 
Agun,  verse  is  learnt  and  remembered  more  eamly  than  proae. 
From  this  gronp  of  three  instances,  viz.  order,  artificial  {daces, 
and  verse,  one  species  of  aid  to  the  memory  is  constituted. 
And  this  species  may  with  propriety  be  called  the  cutting  off 
of  infinity.  For  when  we  try  to  recollect  or  call  a  thing  to 
mind,  if  we  have  no  prenotion  or  perceptitm  of  what  we  are 
seeking,  we  seek  and  toil  and  wander  here  and  there,  as  if  in 
infinite  space.  Whereas  if  we  have  any  sure  prenotion,  infinity 
is  at  once  out  off,  and  tl)^  memory  has  not  ao  far  to  range. 
Kow  in  the  three  foregcung  instances  the  prenotion  is  clear  and 
certain.  In  the  first  it  must  be  something  which  suits  the 
order;  in  the  second  it  must  be  an  image  which  bears  some 
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relation  or  conformity  to  tlte  places  fixed ;  in  the  third,  it  must 
be  words  tliat  fall  into  the  verse ;  and  thos  infinity  is  cut  off. 
Other  instances,  ogun,  will  gire  ub  this  second  species ;  that 
whatever  brings  the  intellectual  conception  into  contact  with 
the  sense  (which  is  indeed  the  method  most  nsed  in  mnemonics) 
assista  the  memory.  Other  instancee  will  give  ns  this  third 
species ;  that  things  which  make  their  impression  by  way  of  a 
strong  affection,  as  by  inspiring  fear,  admiration,  ehafne,  delight, 
aflfflst  the  memory.  Other  instances  will  give  us  tlus  fourth 
species ;  that  things  which  are  chiefly  imprinted  when  the  mind 
is  dear  and  not  occn[ned  with  anything  else  either  before  or 
after,  aa  what  is  learnt  in  cluldhood,  or  what  we  think  of  before 
going  to  sleep,  also  things  that  happen  for  the  first  time,  dwell 
longest  in  the  memory.  Other  instances  will  give  as  this  fifdi 
apecies ;  that  a  multitude  of  circumatanoea  or  points  to  take  hAd 
of  aids  the  memory ;  as  writing  with  breaks  and  divisions,  read- 
ing or  redting  aloud.  Lastly,  other  instances  will  give  na  this 
sixth  spedes;  that  things  which  are  wuted  for  and  I'wse  the 
attention  dwell  longer  in  the  memory  than  what  flies  quickly 
by.  Thus,  if  yoa  read  anything  over  tweaty  timea,  you  wiU 
not  learn  it  by  heart  so  easily  as  if  yoa  were  to  read  it  only 
ten,  trying  to  repeat  it  between  whiles,  and  when  memoiy 
failed  looking  at  the  book.  It  appears  then  that  there  are 
eix  Lesser  Forms  of  aids  to  the  memory ;  viz.  the  cutting  off  of 
infinity ;  the  reduction  of  the  intellectnal  to  the  sensible ;  im- 
presdon  made  on  tiie  mind  in  a  state  of  strong  emotion ;  impres-  . 
don  made  on  the  mind  disengaged ;  multitude  of  points  to  take 
hold  of;  expectation  beforehand. 

To  take  another  example,  let  the  proposed  nature  be  Taste  or 
Tasting.  The  following  instances  are  Constitutive,  *  Persons 
who  are  by  nature  widiout  the  sense  of  smell  cannot  percdve 
or  distinguish  by  taste  food  that  is  randd  or  putrid,  nor  food  that 
is  seasoned  with  gariic,  or  with  roses,  or  the  like.  Again, 
persons  whose  nostrils  are  accidentally  obstructed  by  a  catarrh 
cannot  distinguish  or  percdve  anything  putrid  or  rancid  or 
sprinkled  with  rosewater.  Agdn,  per8<KiB  thus  affected  with 
catarrii,  if  while  they  have  something  fetid  or  perfumed  tn  their 
month  or  palate  they  blow  their  nose  violentiy,  immediately 
percdve  the  ranci^ty  or  the  perfume.  These  instances  then 
win  give  and  constitute  this  species,  or  rather  division,  of  taste ; 
tliat  the  sense  of  taste  is  in  part  nothing  eUe  than  an  internal 
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smeU,  pasdng  and  deecending  from  the  upper  passages  of  tbe 
nose  to  the  moutli  and  palate.  On  the  other  liand  the  taates  of 
ealt,  sweet,  sour,  acid,  rough,  bitter,  and  the  like,  are  as  per- 
ceptible to  those  in  whom  the  sense  of  smell  is  wanting  or 
/  stopped  as  to  any  one  else ;  so  that  it  is  clear  that  the  sense  of 
I  taste  is  a  sort  of  compound  of  an  internal  smell  and  a  delicate 
I  power  of  touch ;  of  which  tlus  is  not  tlie  place  to  speak, 
/  To  take  another  example,  let  the  proposed  nature  be  the 
communication  of  quality  without  admixture  of  substance. 
The  iuBtance  of  light  will  ^tc  or  constitute  one  species  of 
communication ;  heat  and  the  magnet  another.  For  the  com- 
munication of  light  is  momeutaneous,  and  ceases  at  once  on 
the  removal  of  the  original  light.  Bat  heat  and  the  virtue  of 
tiie  magnet,  after  they  have  been  transmitted  to  or  rather 
excited  in  a  body,  lodge  and  remain  there  for  a  conaiderable 
time  flfler  the  removal  of  the  source  of  motion. 

Very  great  in  short  is  the  prerogative  of  Constitutive  In- 
stances ;  for  they  are  of  much  use  in  the  fonoing  of  definitions 
(especially  particular  definitions)  and  in  the  division  and  par- 
tition of  natures ;  with  regard  to  which  it  was  not  ill  sud  by 
Plato,  "  That  he  is  to  be  held  as  a  god  who  knows  well  how  to 
define  and  to  divide." 

XXVII. 

Among  Pren^tive  Instances  I  will  put  in  the  sixth  place 
Instances  Conformable,  or  of  Analogy;  which  I  also  call  Parallels, 
or  Phytical  Resemblances.  They  are  those  which  represent  the 
resemblances  and  conjugations  of  things,  not  in  Leaser  Forms  (as 
Constitutive  Instances  do)  but  merely  in  the  concrete.  Hence 
they  ma^  be  called  the  first  and  lowest  stepb  toward  the  union 
of  nature.  Nor  do  they  constitute  any  axiom  immediately  from 
the  be^nning,  but  simply  point  out  and  mark  a  certain  agree- 
ment in  bodies.  But  although  they  are  of  little  use  for  the 
discovery  of  forms,  they  nevertheless  are  very  serviceable  in 
revealing  the  fabric  of  the  parts  of  the  universe,  and  anatomlung 
Us  members ;  from  which  they  oflen  lead  us  along  to  sublime 
and  noble  axioms,  especially  those  which  relate  to  the  configu- 
ration of  the  world  rather  than  to  simple  forms  and  natures. 

For  example,  these  following  are  instances  of  Conformity;  a 
looking-glass  and  the  eye ;  and  again,  the  construction  of  the 
ear  and  places  returning  an  echo.    From  which  conformity,  to 
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Bay  nodking  of  the  mere  obserration  of  the  resembhmce  which 
is  in  many  reepecta  useful,  it  ia  easy  to  gather  and  form  thia 
axiom, — that  the  organs  of  the  senses,  and  bodies  which  produce 
reflexioiu  to  the  senses,  are  of  a  like  nature.  Again,  upon 
this  hint  the  onderstanding  easily  rises  to  a  higher  and  nobler 
axicnn,  which  is  this :  that  there  is  no  difference  between  the 
consents  or  sympattues  of  bodies  endowed  with  sensation  and 
those  of  inanimate  bodies  without  Beosation,  except  that  in  the 
former  an  animal  spirit  is  added  to  the  body  so  diapoeed,  but  is 
wanting  in  the  latter.  Whence  it  follows  that  there  might  be 
as  many  senses  in  animals  as  there  are  sympathies  between  in- 
animate bodies,  if  there  were  perforations  in  the  animate  body, 
allowing  the  animal  spirit  to  pass  freely  into  a  member  rightly 
disposed,  as  into  ft  fit  organ.  Again,  as  many  as  are  the  senses 
in  animals,  so  many  without  doubt  are  the  motions  in  an  in- 
animate  body  where  animal  spirit  is  wanting ;  though  neces- 
sarily there  are  many  more  motions  in  inanimate  bodies  than 
tiiere  are  senses  in  animate,  on  account  of  the  paucity  of  organs 
of  sense.  And  of  tJiis  a  manifest  example  is  exlubited  in  pain. 
For  tliougli  there  are  many  kinds  and  varieties  of  pain  in 
animals  (as  the  pain  of  burning,  for  one,  of  intense  cold  for 
another;  ftgam,  of  pricking,  squeezing,  stretching,  and  the 
Kke),  it  is  yet  most  certain  that  all  of  them,  as  far  as  the  mo- 
tion is  concerned,  exist  in  inanimate  substances ;  for  example, 
in  wood  or  stone,  when  it  is  bomt  or  frozen  or  pricked  or 
cot  or  bent  or  stretched,  and  so  on ;  thongh  they  do  not  enter 
the  eeoses  for  want  of  the  animal  spirit. 

Agun,  the  roots  and  branches  of  plants  (which  may  seem 
strange)  are  Conformable  Instances.  For  all  vegetable  matter 
swells  and  poshes  out  its  parts  to  the  surface,  as  well  upwards 
as  downwards.  Nor  is  there  any  other  difference  between  roots 
and  branches  than  that  the  root  is  buried  in  the  ground,  while 
the  branches  are  exposed  to  the  lur  and  san.  For  if  you  take 
a  tender  and  flourishing  branch  of  a  tree,  and  beod  it  down  into 
a  clod  of  earth,  although  it  does  not  cohere  with  the*  ground 
itself,  it  preseotiy  produces  not  a  branch  but  a  root  And  mee 
vend,  if  earti)  be  placed  at  the  top,  and  so  kept  down  with  a 
stone  or  any  hard  substance  as  to  check  tlie  plant  and  prevent 
it  &om  shooting  upwards,  it  will  put  forth  branches  into  the  ur 
.  downwards. 

Again,  the  gums  of  trees,  and  most  rock  gems,  are  Con- 
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fonnable  Inetances.  For  both  of  thes«  ace  nothing  else  than 
exadatiotiB  and  filteringB  of  joices ;  tbe  former  from  trees,  the 
latter  from  rocks :  whence  is  produced  the  Bplendour  and  dear- 
oeea  in  each ;  that  ia,  hj  the  fine  and  delicate  filtering.  Hence 
too  it  \b  that  the  hiura  of  »"i»n*lB  are  not  generally  so  beaatifid 
and  of  BO  vi-rid  a  colour  as  the  feathers  of  Inrds ;  riz.  because 
the  juices  do  not  filter  so  finely  through  skin  as  through  quiUs. 

Agftitij  the  scrotum  in  males  and  the  matrix  in  females  are 
Confonoable  Instances,  So  that  the  great  organic  difference 
between  the  sexes  (in  land  animals  at  least)  appears  to  be 
nothing  more  than  that  the  one  organisation  is  external,  and  the 
other  internal.  That  is  to  say,  the  greater  force  of  heat  in  the 
male  thrusts  the  genitals  outwards ;  whereas  in  the  female  the 
heat  is  too  feeble  to  effect  thisj  and  thus  they  are  contained 
within, 

The  fins  of  fish  again  and  the  feet  of  quadmpeds,  or  the  feet 
and  wings  of  birdS]  are  Conformable  Instances ;  to  which  Ari- 
stotle has  added  the  four  folds  in  the  motions  of  serpents. 
Whence  it  appears  that  in  the  structure  of  the  nniTerse  the 
motions  of  living  creatures  are  generally  effected  by  a  quater- 
nion of  Umbs  or  of  bendings. 

Agun,  the  teeth  of  land  ftTiinmla  end  the  beaks  of  birds  are 
Conformable  Instances ;  from  which  it  is  manifest  that  in  all 
perfect  animals  there  is  a  determination  of  some  hard  sub- 
stance to  the  month. 

Kor  is  .that  an  absurd  similitude  or  conformity  which  has 
been  remarked  between  man  and  a  plant  inverted.  For  the 
root  c^  the  nerves  and  faculties  in  animals  is  the  head,  while 
the  senunal  parts  are  the  lowest,  —  the  extremities  of  the  legs 
and  arms  not  reckoned.  In  a  plant  on  the  other  hand,  the 
root  (which  answers  to  the  head)  is  regularly  placed  in  tiie 
lowest  part,  and  the  seeds  in  the  highest 

To  condnde,  it  cannot  too  often  be  rectonmended  and 
enjoined,  that  men's  diligence  in  investigating  and  amassing 
natural  history  be  henceforward  entirely  changed,  and  turned 
into  the  direction  opposite  to  that  now  in  use.  For  hitherto 
men  have  used  great  and  indeed  over-curioae  ^ligence  in 
observing  the  variety  of  things,  and  expluning  the  exact  spe- 
dfic  differences  of  animals,  herbs,  and  fossils ;  most  of  which 
are  rather  sports  of  nature  than  of  any  serious  use  towards 
science.     Such  things  indeed  serve  to  delight^  and  sometimes 
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even  pye  lielp  in  practice ;  bat  for  getting  insight  into  nature 
the;  are  of  little  eervioe  or  none.  Men'a  lahour  therefore 
should  be  turned  to  the  investigataon  and  obaervation  of  the 
resemblances  and  analo^ea  of  things,  us  well  in  wholes  se  in 
parts.  For  these  it  is  that  detect  the  unity  of  nature,  and  lay 
a  foundation  for  the  constitalion  of  sdences. 

But  here  must  be  added  a  staict  and  earnest  caution,  that  those 
(mly  are  to  be  taken  for  Conformable  and  Analogous  Instaocea 
whidi  indicate  (as  I  iud  at  the  b^^nning)  Phywcal  Seeem- 
bhmcce;  that  is,  real  and  substantial  resemblances;  resem- 
blances grounded  in  nature,  not  acoidenbJ  or  merely  apparent ; 
moch  less  superstitioQa  or  onrioiu  resemblances,  such  as  the 
writers  on  natural  magic  (very  frivolooB  persons,  hardly  to  be 
named  in  connexion  with  such  serious  matters  as  we  are  now 
about)  are  everywhere  parading;  similitudes  and  sympathies 
of  things  that  have  no  reality,  which  they  describe  and  some- 
times invent  with  great  vanity  and  foUy. 

But  to  leave  these ;  the  very  confignration  of  the  world  itself 
in  its  greater  parts  presents  Conformable  Instances  which  are 
not  to  be  neglected.  Take  for  example  Africa  and  the  re^on 
of  Fern  with  the  continent  stretching  to  the  Struts  of  M^l- 
lan,  in  each  of  wfaidi  tracts  there  are  nmllar  isthmuses  and 
umilar  promontories ;  which  can  hardly  be  by  accident 

Agun,  there  is  the  Old  and  New  Worid ;  both  of  wluch  are 
broad  and  extended  towards  the  north,  narrow  and  pointed 
towards  the  south. 

We  have  also  moet  remarkable  Instances  of  Conformity  in 
the  intense  cold  existing  in  what  is  called  the  middle  region  of 
the  air  and  the  violent  fires  which  are  often  found  bursting 
forth  from  beneath  the  ground ;  which  two  things  are  ultimitiet 
and  extremes;  that  is  to  say,  the  extreme  of  the  nature  of 
cold  towards  the  drcumferenoe  of  the  sky,  of  heat  towards  the 
bowels  of  the  earth ;  by  antiperiitant  or  &e  rejection  of  the 
contrary  nature. 

Lastly,  the  Conformity  of  Instances  in  the  axioms  of  science 
is  deserving  of  notice.  Thus  the  rhetoiiad  trope  of  deceiving 
expectation  is  conformable  with  the  musical  trope  of  avoiding 
or  sliding  from  the  close  or  cadence :  the  mathematical  postu- 
late that  if  two  tilings  ore  equal  to  the  same  thing  they  are 
equal  to  one  another,  is  conformable  with  the  rule  of  the 
eylli^Bm  in  1(^0  which  unites  propositions  agreeing  in  a 
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middle  term.  In  fine,  a  certain  sagacity  in  inveBtigaling  and 
hunting  out  Physical  Conformillea  and  Similitudes  is  of  very 
great  use  in  very  many  cases. 

xxvm. 

Among  Prerogative  InBtancee  I  will  put  in  the  serentli  place 
Singular  Inttancei;  which  I  also  call  Irregular  or  HeterocUte  ;  to 
borrow  a  term  from  grammarians.  They  are  aach  aa  exhibit 
bodies  in  the  concrete,  whi<^  seem  to  be  out  of  the  course  and 
broken  off  from  the  order  of  nature,  and  not  agreeing  with 
other  bodies  of  the  same  kind.  For  Conformable  Instances  are 
like  each  other ;  Singular  Instances  are  like  themselves  alone. 
The  use  of  Singular  Instances  is  the  same  as  that  of  Clandestine ; 
namely  to  raise  and  unite  nature  for  the  purpose  of  discovering 
kinds  or  common  natures,  to  be  afterwards  limited  by  true 
specific  differences.  For  we  are  not  to  give  up  the  investiga- 
tion, until  tiie  properties  and  qualities  found  in  such  things  as 
may  be  taken  for  miracles  of  nature  he  reduced  and  compre- 
hended under  some  Form  or  fixed  Law ;  so  that  all  the  irregu- 
larity or  singularity  shall  be  found  to  depend  on  some  common 
Form,  and  the  miracle  ehall  turn  out  to  be  only  in  the  exact 
specific  differences,  and  the  degree,  and  the  rare  concurrence ; 
not  in  the  species  itself;  whereas  now  the  thoughts  of  men  go 
no  furUier  than  to  pronounce  such  things  the  secrets  and  mighty 
works  of  nature,  things  as  it  were  causeless,  and  exceptions  to 
general  rules. 

Examples  of  Singular  Instances  are  the  sim  and  moon  among 
stars;  the  magnet  among  stones;  quicksilver  among  metids;  tlie 
elephant  among  quadrupeds ;  the  venereal  sense  among  Unde 
of  touch ;  the  scent  of  hounds  among  kinds  of  smell.  So 
among  grammarians  the  letter  S  is  held  ungnlar,  on  account  of 
its  easy  combination  with  consonants,  sometimes  with  two, 
sometimes  even  with  three ;  which  property  no  other  letter  has. 
Such  instances  must  be  regarded  as  most  valuable,  because  they 
sharpen  and  quicken  investigation,  and  help  to  cure  the  under- 
standing depraved  by  custom  and  the  common  course  of  things. 


Among  Prerogative  Instances  I  will  put  in  the  eighth  place 
Deviating  Inttancei ;  that  is,  errors,  vagaries  and  prodigies  of 
nature,  wherein  nature  deviates  and  turns  aside  from  her  or- 
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dinary  course.  Errors  of  nature  differ  from  Siognlar  Instancee 
in  this,  ihat  the  latter  are  prodigies  of  species,  the  former  of 
individuals.  Their  nee  is  pretty  nearly  the  same;  for  they 
correct  the  erroneous  impressions  anggested  to  the  uuderetand- 
ittg  by  ordinary  phenomena,  and  reveal  Common  Forms.  For 
in  these  also  we  are  not  to  de^t  from  inquiry,  until  the  cause 
of  the  deviation  is  discovered.  This  cause  however  does  not 
rise  properly  to  any  Form,  but  simply  to  the  latent  process 
that  leads  to  the  Form.  For  he  that  knows  the  ways  of 
nature  will  more  eauly  observe  her  deviations ;  and  on  the 
other  hand  he  that  knows  her  deviations  will  more  accurately 
describe  her  ways. 

They  diifer  in  this  also  firom  Singular  Instanced,  that  they 
give  mudi  more  help  to  practice  and  the  operative  part.  For 
-to  produce  new  species  would  be  very  difficult;  but  to  vary 
known  spetues,  and  thereby  produce  many  rare  and  unusual  re- 
flolts  is  lees  difficult.  Now  it  is  an  easy  passage  from  miracles 
of  nature  to  miradea  of  art.  For  if  nature  be  once  detected  in 
her  deviation,  and  tiie  reason  thereof  made  evident,  there  will  be 
littie  difficulty  in  leading  her  back  by  art  to  the  point  whither 
she  strayed  by  accident]  and  that  not  only  in  one  case,  but  also 
in  others ;  for  errors  on  one  side  point  out  and  open  the  way  to 
errors  and  deflexions  on  all  aides.  Under  this  head  there  is  no 
need  of  examples ;  they  are  bo  plentiful.  For  we  have  to  make 
s  collection  or  particular  natural  history  of  all  prodigies  and 
inonatrous  births  of  nature  j  of  eTcrything  in  short  that  is  in 
nature  new,  rare,  and  unusual.  This  must  be  done  however  with 
the  strictest  scrutiny,  that  fidelity  may  be  ensured.  Kow  those 
things  are  to  be  chiefly  suspected,  which  depend  in  any  way  on 
religion ;  as  the  prodigies  of  Livy ;  and  those  not  less  which  are 
found  in  writers  on  natural  magic  or  alchemy,  and  men  of  that 
sort ;  who  are  a  kind  of  suitors  and  lovers  of  fables.  But  what- 
ever ia  admitted  must  be  drawn  from  grave  and  credible  history 
and  tmstwortby  reports. 


Among  Prerogative  Instances  I  will  put  in  the  ninth  place 
Bordering  Imtancet ;  which  I  also  call  Participles,  They  arc 
those  which  exhibit  species  of  bodies  that  seem  to  be  composed  of 
two  species,  or  to  be  rudiments  between  one  species  and  anotiicr. 
These  instances  might  with  propriety  be  reckoned  among  Sin- 
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gakr  or  HeterocUte  Xnstuices;  for  in  the  whole  extent  of 
nature  they  are  of  rare  and  extraordinaiy  ooourrence.  But 
nevertheless  for  their  worth's  sake  Utej  ebonld  be  ranked  and 
treated  separately ;  for  they  are  of  excellent  use  in  indicating 
the  composition  and  structure  of  things,  and  suggestJng  the 
causes  of  the  number  and  quality  of  the  ordinary  spedes  in  the 
unlTerse,  and  carrying  on  the  understanding  from  diat  which  is 
to  that  which  may  be. 

Examples,  of  these  are,  moss,  which  holds  a  place  between 

putresoence  and  a  plant ;  some  comets,  between  stars  and  fiery 

meteors ;  fiying  fish,  between  birds  and  fish ;  bat«,  between  birds 

and  qoadrnpeda:  also  the  ape,  between  man  and  beast, — 

**  f^^\*^  atma  '^'"^T^"  ttirpiniinA  bcstiA  notiiA  3" 

likewise  the  biformed  births  of  animals,  mixed  of  different 
species,  and  the  like. 

TTTT. 

Among  Pren^tave  Instanoes  I  will  put  in  the  tendi  place 
Trutancet  of  I^noer,  or  of  the  Fateet  (to  borrow  a  term  from 
the  badges  of  empire);  which  I  also  call  Jnstancet  of  the  Witt 
I  or  Hands  of  Man.  These  are  the  noblest  and  most  consummate 
works  in  each  art,  exhibiting  the  ultimate  perfection  of  it.  For 
since  our  main  object  is  to  make  nature  serve  the  business  and 
conveniences  of  man,  it  is  altogether  agreeaUe  to  that  object 
that  the  works  whit^  ore  already  in  man's  power  should  (like 
so  many  provinces  formerly  occupied  and  subdued)  be  noted 
and  enumerated,  especially  such  as  are  the  most  complete  and 
perfect ;  because  sturting  &om  them  we  shall  find  an  easier  and 
nearer  passage  to  new  works  hitherto  unattempted.  For  if 
from  an  attentive  contemplation  of  these  a  man  pushes  on  his 
work  with  zeal  and  activity,  he  will  in&llibly  either  advance 
them  a  little  further,  or  turn  them  aside  to  something  in  their 
neighbouriiood,  or  even  apply  and  transfer  them  to  some  more 
noble  use. 

Nor  is  this  olL  But  as  by  rare  and  extraordinary  works  of 
nature  the  understanding  is  excited  and  raised  to  the  investi- 
gation and  i^scovery  of  Forms  capable  of  including  them ;  eo 
also  is  this  done  by  excellent  and  wonderful  works  of  art ;  and 
that  in  a  much  greater  degree,  because  the  method  of  creating 
and  constructing  such  miracles  of  art  is  in  most  cases  phun, 
whereas  in  the  miracles  of  nature  it  is  generally  obscure.     But 
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indi  Uiese  also  ve  miut  nse  the  ntmost  caution,  lest  they  de-- 
pteas  the  nndcTBtandiiig  and  &et«n  it  as  it  were  to  the  ground. 

For  there  is  danger  lest  the  contemplation  of  such  works  of 
art,  which  appear  to  be  the  very  snntmita  and  crowning  points 
of  hnman  indnatiy,  may  eo  astonislk  and  bind  and  bewitch  tJbe 
nnderstanding  with  regard  to  them,  that  it  shall  be  incapable 
of  dealing  with  any  other,  bat  shall  think  that  nothing  can  be 
done  in  that  kind  except  by  the  same  way  in  which  these  were 
done ;  only  with  the  nse  of  greater  diligence  and  more  accorate 
incporation. 

Whereas  on  the  contrary  this  is  certiun ;  that  the  ways  and 
means  of  achieving  the  effects  and  works  hitherto  discovered 
and  observed  are  for  the  most  part  very  poor  things ;  and  that 
all  power  of  a  high  order  depends  on  Forms,  and  is  derived  in 
order  fnan  the  sources  thereof;  not  one  of  which  has  yet  been 
discovered. 

And  therefore  (as  I  have  said  elsewhere)  if  a  man  had  been 
AinVing  of  t}i«  yni  en^nes  and  battering-rams  of  the  ancients, 
tbongh  he  had  dime  it  with  all  Iiis  might  and  spent  hia  whole 
Ufa  in  it,  yet  he  would  never  have  lighted  on  the  discovery  of 
cannon  acting  by  means  of  gunpowder.  Nor  again,  if  he  had 
fixed  his  observation  and  thought  on  the  manufacture  of  wool 
and  cotton,  would  he  ever  by  such  means  have  discovered  the 
nature  of  the  idlkworm  or  of  ulk. 

Hence  it  is  that  aU  the  discoveries  which  can  take  rank 
among  the  nobler  of  their  kind,  have  (if  you  obeerre)  been 
brought  to  light,  not  by  email  elaborations  utd  extensions  of 
arts,  bat  entirely  by  accident.  Now  there  is  nothing  which 
ean  fivestall  or  antirapate  accident  (which  ctHomonly  acta  only 
at  long  intervals)  except  the  discovery  of  Forms. 

Particular  examples  of  Back  instances  it  is  unnecessary  to 
adduce,  there  is  such  plenty  of  them.  For  what  we  have  to 
do  is  ramplythia: — to  seek  out  and  thoroughly  inspect  all 
mechanical  arts,  and  all  liberal  too  (as  ior  as  tiiey  deal  with 
works),  and  make  tiiere&om  a  collection  or  partioular  history  of 
the  great  and  masterly  and  moat  perfect  works  in  every  one  of 
them,  together  with  the  mode  of  their  production  or  operation. 

And  yet  I  do  not  tie  down  the  lUligence  that  should  be  used 
in  sach  a  collection  to  those  works  only  which  are  esteemed  the 
masterpieces  and  mysteries  of  any  art,  and  which  excite  wonder. 
For  wonder  is  the  child  of  rarity;  and  if  a  thing  be  rare, 
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though  in  kind  it  be  no  way  extraordinaiy,  yet  it  is  wondered  at 
While  on  the  other  hand  tlungs  which  really  call  for  wonder  on 
account  of  the  difierence  in  epeciea  which  they  exhibit  aa  com- 
pared with  other  epecicB,  yet  if  we  h^ve  them  by  us  in  conunon 
use,  axe  but  slightly  noticed. 

Now  the  singularities  of  art  deserve  to  be  noticed  no  leea 
than  those  of  nature,  of  which  I  have  already  spoken.  And 
as  among  die  singularities  of  nature  I  placed  the  eon,  the 
moon,  the  magnet,  and  the  like,  —  things  in  fact  most  familiar, 
but  in  nature  almost  muque ;  so  also  must  we  do  with  the  sin- 
gularities of  art. 

For  example,  a  Singnlar  Instance  of  art  is  paper,  a  thing 
exceedingly  conunon.  Noir  if  you  observe  them  with  atten- 
tion, you  will  find  that  artificial  materials  are  ^ther  woven  in 
upright  and  tranaveree  threads,  as  silk,  woollen  or  linen  cloth, 
and  the  like ;  or  cemented  of  concreted  juices,  as  brick,  earthen- 
ware, glass,  enamel,  potceltun,  &&,  which  are  bright  if  well 
united,  but  if  not,  are  hard  indeed  but  not  bright.  But  all 
things  that  are  made  of  concrete  juices  are  brittle,  and  no  way- 
cohesive  or  tenacious.  On  the  contrary  paper  is  a  tenacious 
substance,  that  may  be  cut  or  torn ;  so  that  it  imitates  and  almost 
rivals  the  skin  or  membrane  of  an  animal,  the  leaf  of  a  vege- 
table, and  the  like  pieces  of  Nature's  workmanship.  For  it  ia 
neither  brittle  like  glass,  nor  woven  as  cloth ;  but  ia  in  fibres, 
not  distinct  threads,  just  like  natural  materials ;  so  that  among 
u^ficial  materials  you  will  hardly  find  anything  similar :  bat 
it  is  altogether  singular.  And  certainly  among  things  artifi- 
cial those  are  to  be  preferred  which  either  come  nearest  to  an 
imitation  of  nature,  or  on  the  contrary  overrule  and  turn  her 
back. 

Again,  as  instances  of  the  Wit  and  Hand  of  Man,  we  mnat 
not  altogether  contemn  juggling  and  conjuring  tricks.  For 
some  of  them,  though  in  use  trivial  and  ludicrous,  yet  in  regard 
to  the  information  they  g^ve  may  be  of  much  value. 

Lastly,  matters  of  superstition  and  nka^c  (in  the  common 
acceptation  of  the  word)  must  not  be  entirely  omitted.  For 
although  such  things  lie  buried  deep  beneath  a  mass  of  faiae~ 
hood  and  fable,  yet  they  should  be  looked  into  a  little ;  for  it 
may  be  that  in  some  of  them  some  natural  operation  lies  at  the 
bottom;  as  in  &scination,  strengthening  of  the  ima^nation, 
sympathy  of  things  at  a  distance,  transmission  of  impressions 
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'  from  spirit  to  spirit  no  lesa  ihaa  &om  body  to  body,  and  tbe 
like. 

XXXII. 

From  what  has  been  said  it  is  clear  that  the  five  claases  of 
instances  last  mentioned  (namely,  Instances  Conformable,  Sin- 
gular, Deviating,  Bordering,  and  of  Power)  ought  not  to  be 
reserred  until  some  oerbun  nature  be  in  question  (as  the  other 
instances  whi(^  I  have  placed  first,  and  most  of  those  that  are 
to  follow  should),  but  a  collection  of  them  must  be  begun  at 
once,  as  a  sort  of  particular  history;  becauBe  they  serve  to 
digest  the  matters  that  enter  the  understanding,  and  to  correct 
the  ill  c(Hnplexion  of  the  nnderetanding  itself,  which  cannot  but 
be  tinged  and  infected,  and  at  length  perverted  and  distorted,  by 
daily  and  habitual  imprea^ous. 

These  instances  therefore  should  be  employed  as  a  sort  of 
preparative  for  setting  right  and  purging  the  understanding. 
For  whatever  withdraws  the  understanding  Irom  the  things 
to  which  it  is  accustomed,  smooths  and  leveb  its  surface  for 
the  reception  of  the  dry  and  pure  light  of  true  ideas. 

Moreover  such  instances  pave  and  prepare  the  way  for  the 
operative  part ;  as  will  be  shown  in  the  proper  place,  when  I 
come  to  speak  of  deductions  leading  to  Practice. 

xxxni. 
Among  Prerogative  Instances  I  will  put  in  the  eleventh 
place  Ijutancet  of  Companionthip  and  of  Enmity ;  which  I  aJso 
call  Instances  of  Fixed-  Propositions,  They  are  those  which 
exhibit  a  body  or  concrete  substance,  in  which  the  nature 
inquired  into  constantly  attends,  as  an  inseparable  companion ; 
or  in  which  on  tbe  contrary  it  constantiy  retreats,  and  is  ex- 
cluded from  companionship,  as  an  enemy  and  foe.  For  from 
such  instances  are  formed  certain  and  universal  proportions, 
either  a£Srmative  ot  negative ;  in  which  the  subject  will  be  a 
body  in  concrete,  and  the  predicate  the  nature  itself  that  is  in 
question.  For  particular  propositions  are  in  no  case  fixed ; 
I  mean  propositions  in  which  the  nature  in  question  is  found 
in  any  concrete  body  to  be  fleeting  and  moveable,  that  is  to 
say  accruing  or  acquired,  or  on  the  other  hand  departing  or 
put  away.  Wherefore  particular  propositions  have  no  prero- 
gative above  others,  save  only  in  the  case  of  Migration,  of 
wlucb  I  have  already  spoken.     Nevertheless  even  these  par- 
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tiealur  propontioiis  being  prepared  and  collated  with  uniTenal 
proportions  ore  of  great  uae,  aa  ehall  be  shown  in  the  proper 
phtoe.  N^or  even  in  the  unrrerBal  proposilioiis  do  we  reijuire 
exact  at  abeolnte  affirmation  or  n^ati<HL  For  it  is  sufficient 
for  the  purpose  in  hand,  even  if  thej  admit  of  some  rare  and 
UDgular  ezceptioa. 

The  use  of  Instanoee  of  CompamonBhip  is  to  bring  the 
Affirmative  of  the  Form  within  narrow  limits.  For  as  by 
Migratory  Instances  the  AffirmalJTe  of  the  Form  is  narrowed 
to  dus> — that  the  Form  of  the  thing  must  needs  be  scxnething 
wUch  by  the  act  of  Migration  is  commnnioated  or  destroyed  ; 
so  in  Instances  of  Companionship,  the  Affirmative  of  the 
Form  is  narrowed  to  this,— that  the  Form  of  the  thing  must 
needs  be  something  which  entera  as  an  element  into  such  a 
concretion  of  body,  or  contrariwise  which  refuses  to  enter;  bo 
that  he  who  well  knows  the  ccmaUtation  or  configuratiiHi  o(  snob 
a  body  will  not  be  far  &om  brio^ng  to  light  the  Form  of  the 
nature  under  inquiry. 

For  example,  let  the  nature  in  question  be  Heat  An  In- 
stance of  Companiaaship  is  Flame.  For  in  water,  air,  stone, 
metal,  and  most  other  Bubetanoes,  heat  la  variable,  «od  may 
come  and  go ;  but  all  flame  is  hot,  so  that  heat  is  always  in 
attendance  on  the  concretion  of  flame.  But  no  Hostile  In- 
stance of  Heat  is  to  be  found  here.  For  the  senses  know 
nothing  of  the  bowds  of  the  earth,  and  of  all  the  bodies  which 
we  do  know,  there  is  not  a  single  concretion  that  is  not  sus- 
ceptible of  heat. 

But  to  take  another  instance;  let  the  nature  in  question 
be  ConuBtency.  A  Hostile  Instance  is  Air.  For  metal  oan 
be  fluid  and  can  also  be  consistent ;  and  so  can  glass ;  water 
also  can  be  consistent,  when  it  la  Grozen ;  but  it  is  imposaUe 
that  air  should  ever  be  consistent,  or  put  off  its  fluidity. 

But  with  regard  to  snch  Instances  of  Fixed  Propositions  I 
have  two  admonitions  to  give,  which  may  help  the  bosiness  in 
hand.  The  first  is,  that  if  a  oniversal  affirmative  or  negative 
be  wanting,  that  very  thing  be  carefully  noted  as  a  thing  that 
b  not ;  as  we  have  done  in  the  case  of  Heat,  where  a  universal 
ne^five  (as  far  as  the  essences  that  have  come  under  our 
knowledge  are  concerned)  is  not  to  be  found  in  the  nature  <^ 
thin^  In  like  manner,  if  (he  nature  in  question  be  Eternity 
or  Incorruptibility,  no  universal  affirmative  is  to   be   found 
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here.  For  Etenut7  or  Incorruptibility  osnDOt  be  predicated 
of  any  of  tbe  bodies  Ijing  below  the  heHveiu  and  above  tlie 
bowela  of  the  earth.  The  other  admonitiini  is,  that  to  uni- 
Teraal  propoBitdoiiB>  affinnstiTe  or  negative,  ooDceming  anj 
concrete  body,  there  be  subjoined  those  concretes  which  seem 
to  approach  most  nearly  to  that  which  is  not ;  ae  in  heat^  the 
gentlest  and  least  boming  flames;  in  ineomiptibilily,  gold 
which  cMnes  nearest  to  it  For  all  such  indicate  the  limits  of 
nature  between  that  which  is  and  that  which  is  not,  and  help 
to  circumscribe  Forms,  and  prevent  them  from  escaping  and 
straying  beyond  the  conditJons  of  matter. 


Among  Frerc^tive  Instances  I  will  put  in  the  twelfth 
place  those  Subjunctive  Imtaneet  mentioned  in  the  last  aphor* 
ism,  which  I  otherwise  call  Inttaneet  of  Utmaty  or  Limit. 
For  Bodi  instances  are  not  only  nsefol  when  sul^ioined  to 
fixed  propositions,  but  also  by  themselves  and  in  their  own 
properties.  For  they  point  ont  not  obscurely  the  real  divinons 
of  nature  and  measures  of  tilings,  and  how  far  in  any  case 
nature  may  act  or  be  acted  upon,  and  then  the  passages  of 
nature  into  something  else.  Of  this  kind  are  gold  in  weight ; 
iron  in  hardness ;  the  whale  in  animal  bulk ;  the  dog  in 
Boent ;  tbe  G<anbustion  of  gunpowder  in  rapid  expansion ;  and 
the  like,  Kor  should  extremes  in  the  lowest  degree  be  less 
noticed  than  extremes  in  the  lughest ;  such  as  spirit  of  wine 
in  wdght ;  nlk  in  softneae ;  the  w<»ms  o{  the  skin  in  animal 
balk;  and  tbe  like. 

XXXT. 

Among  PrerogftliTe  Instances  I  will  pot  in  Uie  thirteenth 
place  JMMtance§  of  AlHanee  or  Union,  Tbey  are  those  which 
mii^le  and  unite  natures  supposed  to  be  heterogeneous,  and 
marked  and  set  down  as  such  in  the  received  diviuona. 

Instances  of  Alliance  show  that  operations  and  effects  attri- 
buted to  some  one  heten^eneous  nature  as  peculiar  to  it,  may 
belong  also  to  other  heterogeneous  natures ;  so  that  this  sup- 
posed heten^eneity  ia  proved  to  be  not  real  or  essential,  but 
only  a  modification  of  a  comuum  nature.  They  are  therefore  of 
most  excellent  use  in  raising  and  elevating  the  understBiiding 
from  i^iecific  differences  to  gewra,  and  in  dispelling  phantoms 
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trad  false  imngea  of  things,  which  in  concrete  Babstancea  ctonc 
before  ue  in  disguise.  For  example,  let  the  nature  in  question 
be  heat.  We  are  told  (and  it  aeema  to  be  a  diTiuon  quite 
Teoeived  and  aQthorised)  tihat  there  are  three  kinds  of  heat ; 
the  heat  of  heaveDly  bodies,  the  heat  of  animals,  and  the  heat 
of  fire ;  and  that  these  heate  (espedally  one  of  them  as  com- 
pared with  the  other  two)  are  in  theu*  very  essence  and  species 
—  that  is  to  B&j,  in  their  specific  nature  —  distinct  and  hetero- 
geneous; since  &e  heat  of  heavenly  bodies  and  of  animi^U 
generates  and  cherishes,  while  the  heat  of  fire  wastes'  and  d&- 
stroTS.  We  have,  tberefore,  an  Instance  of  Alliance  in  tbat 
common  case,  when  the  branch  of  a  rine  is  brought  within  a 
house  where  a  fire  is  constantly  kept  up,  and  the  grapes  ripen 
on  it  a  whole  month  sooner  than  they  do  out  of  doors ;  so  that 
the  ripening  of  fruit,  even  while  it  hangs  on  the  tree,  may  be 
brought  about  by  fire,  though  such  ripening  would  seem  to  bo 
the  proper  work  of  the  sun.  From  this  beginmng  therefore, 
the  understanding,  rejecting  the  notion  of  essential  heteroge- 
neity, eamly  rises  to  inquire  what  are  in  reality  those  points  of 
difference  between  the  heat  of  the  sun  and  of  fire  which  cause 
their  operations  to  be  so  disumilar,  howerer  tliey  may  tltenio 
selves  partake  of  a  common  nature. 

These  differences  will  be  found  to  be  four.  The  first  is,  that 
the  heat  of  the  sun  compared  with  the  heat  of  fire  is  far  milder 
and  softer  in  degree;  the  second  is,  that  in  quality  (at  least  as 
it  reaches  us  through  the  air)  it  is  far  moister ;  the  tliird  (and 
this  is  the  main  point)  is,  that  it  is  exceedingly  unequal,  now 
approaching  and  increased,  now  receding  utd  diminished;  frhit^ 
thing  chiefly  contributes  to  the  generation  of  bodies.  For 
Aristotle  was  right  in  asserting  that  the  principal  cause  of  the 
generations  and  corruptions  which  are  going  on  here  on  the 
surface  of  the  earth  b  the  oblique  course  of  the  sun  through 
the  zodiac;  whence  the  heat  of  the  eun,  partiy  by  the  aitemar- 
tion  of  day  and  night,  partiy  by  the  succession  of  summer  and 
winter,  becomes  strangely  unequaL  And  yet  this  great  man 
must  go  on  at  once  to  corrupt  and  deprave  what  he  has  rightly 
discovered.  For  laying  down  the  law  to  nature  (as  his  way  is), 
he  very  dictatorially  assigns  as  the  cause  of  generation  the 
approach  of  the  sun,  and  as  the  cause  of  corruption  his  retreat ; 
whereas  both  together  (the  approach  of  the  sun  and  his  retreat), 
not  respectively,  but  as  it  were  indifferently,  afford  a  cause  both 
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for  generation  and  production ;  nnce  inequality  of  heat  miniatera 
to  generation  and  corruption,  equalit)'  to  conservation  only. 
There  is  also  a  fourth  specific  difference  between  the  heat  of 
the  tmn  and  of  fire,  and  one  of  very  great  moment ;  viz.  that 
the  sun  operates  by  gentle  action  through  long  spaces  of  time, 
whereas  the  operations  of  fire,  ui^ed  on  by  the  impatience  of 
man,  are  made  to  finish  their  work  in  shorter  periods.  But  if 
any  one  were  to  set  to  work  diligently  to  temper  the  heat  of 
fire  and  reduce  it  to  a  milder  and  more  moderate  degree,  as  is 
easily  done  in  many  ways;  and  were  then  to  sprinkle  and 
intermix  a  little  moisture ;  and  if  above  all  he  were  to  imitate 
the  heat  of  the  sun  in  its  inequality ;  and  lastly  if  he  could  sub- 
mit to  a  slow  procedure,  not  indeed  corresponding  to  the  opera- 
tions of  the  sun,  but  yet  slower  than  men  generally  adopt  in 
working  with  fire ;  he  would  speedily  get  rid  of  the  notion  of 
difierent  kinds  of  heat,  and  would  attempt  to  imitate,  if  not 
equal  or  in  some  cases  even  surpass,  the  works  of  the  sun  by 
the  heat  of  fire.  We  have  a  similar  Instance  of  Alliance  in 
tlie  revival  of  butterfiies  stupified  and  half  dead  with  cold,  by 
slightly  warming  them  at  a  fire ;  so  that  you  may  easily  see 
that  fire  is  no  more  without  the  power  of  giving  life  to 
animals  than  of  ripening  vegetables.  Thos  also  Fracastorlus's 
celebrated  invention  of  the  heated  pan  with  which  doctors 
cover  the  heads  of  apoplectic  patients  who  are  (pven  over, 
manifestly  expands  the  animal  spirits,  compressed  and  all  but 
extingubhed  by  the  humours  and  obstructions  of  the  brain, 
and  exciting  them  to  motion,  just  as  fire  acts  on  air  or  water, 
by  consequence  quickens  and  gives  them  life.  E^s  also  are 
sometimes  hatched  by  the  heat  of  fire,  which  thus  exactly 
imitates  animal  heat;  and  there  are  many  instances  of  the 
same  kind;  so  that  no  one  can  doubt  that  the  heat  of  fire 
may  in  many  subjects  be  modified  so  as  to  resemble  the  heat 
of  heavenly  bodies  and  of  animals. 

Again,  let  the  natures  in  question  be  Motion  and  BeaL  It 
appears  to  be  a  received  division  and  drawn  from  the  depths  of 
philosophy,  that  natural  bodies  either  move  in  circle,  or  move 
atnught  forward,  or  remain  at  rest.  For  there  is  either  motion 
without  limit,  or  rest  at  a  limit,  or  progress  towards  a  limit. 
2fow  that  perpetual  motion  of  rotation  seems  to  be  proper  to 
the  heavenly  bodies ;  station  or  rest  seems  to  belong  to  the 
globe  of  the  earth ;  while  other  bodies  (which  they  call  heavy 
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or  light,  being  indeed  placed  oat  of  the  region  to  which  they 
natarally  belong)  are  carried  towards  the  xoaeaee  or  congrega- 
tiooB  of  their  likes ;  light  bodies  upwards  towards  the  circom- 
ference  of  the  heaven ;  heavy  bodies  downwards  towards  the 
earth.    And  this  is  pretty  talk. 

But  we  have  an  Instance  of  Alliance  in  one  of  the  lower 
comets,  which  though  .for  below  the  heaven,  nevertheleas  re- 
volve. And  Aristotle's  fiction  of  a  comet  being  tied  to  or 
following  some  particular  star  has  long  been  exploded,  not  < 
only  because  the  reason  for  it  is  not  probable,  but  because  we 
have  manifest  experience  of  the  discursive  and  irregular  motion 
of  comets  through  various  parts  of  the  sky, 

Agun,  another  Instance  of  Alliuice  on  this  subject  is  the 
motion  of  tur,  which  within  the  tropics,  where  the  circles  of  ro- 
tation are  larger,  seems  itself  also  to  revolve  from  east  to  west. 

Ag^n,  another  Instance  would  be  the  ebb  and  flow  of  the 
sea,  if  it  be  found  that  the  waters  themselves  are  carried  in  a 
motion  of  rotation  (however  slow  and  evanescent)  ftom  east  to 
west ;  though  subject  to  the  condition  of  being  driven  back 
twice  in  the  day.  For  if  things  be  so,  it  is  manifest  that  that 
motion  of  rotation  is  not  limited  to  heavenly  bodies,  but  is 
shared  also  by  ur  and  water. 

Even  that  property  of  light  sabstances,  viz.  that  they  tend 
upwards,  is  somewhat  at  &ult.  And  on  this  point  a  bubble  of 
water  may  be  taken  as  an  Instance  of  Alliance.  For  if  tha« 
be  air  under  the  water,  it  rapidly  ascends  to  the  surface,  by 
that  motion  of  percusstoQ  (as  Democritus  calls  it)  by  which  the 
descending  water  strikes  and  raises  the  air  upwards ;  not  by 
any  effort  or  struggle  of  the  air  itself.  And  when  it  is  come 
to  the  surface  of  the  water,  then  the  ait  is  stopped  from  further . 
ascent  by  a  slight  resistance  it  meets  with  in  the  water,  which 
does  not  immediately  allow  itself  to  be  separated ;  so  that  the 
desire  of  tur  to  ascend  must  be  very  slight 

Again,  let  the  nature  in  question  be  Weight.  It  is  quite  a 
received  division,  that  dense  and  solid  bodies  move  toward  tiie 
centre  of  the  earth,  rare  and  light  toward  the  circumference  of 
.  the  heaven,  as  to  their  proper  places.  Now  as  for  this  notion 
of  places,  though  such  things  prevail  in  tiie  schools,  it  is  very 
silly  and  childish  to  suppose  that  place  has  any  power. 
Therefore  philosophers  do  but  trifle  when  they  say  that  if  tiie 
earth  were  bored  tiuough,  heavy  bodies  would  stop  on  reach- 
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ing  the  centre.  Cerbunly  it  would  be  a  wonderful  and  effica- 
cious sort  of  nothing,  or  nuthemalical  point,  which  could  act 
on  bodies,  or  for  which  bodies  could  have  desire ;  for  bodies 
are  not  acted  on  except  hj  bodies.  But  this  desire  of  ascend- 
ing and  descending  depends  either  on  the  configuration  of  the 
body  moved  or  on  it^  sympathy  or  consent  with  some  other 
body.  Now  if  there  be  found  any  body  which,  being  dense 
and  solid,  does  not  move  to  the  earth,  there  is  im  end  of  this 
division.  But  if  Gilbert's  opinion  be  received,  that  the  earth's 
m^netic  power  of  attracdng  heavy  bodies  does  not  extend 
beyond  the  orb  of  its  virtue  (which  acts  always  to  a  certain 
distuice  and  no  more),  and  if  this  opinion  be  verified  by  a 
flingle  instance,  in  that  we  shall  have  got  at  last  an  Instance 
of  Alliance  on  the  subject  of  weight.  But  at  present  there  does 
not  occur  any  instance  on  tbis  subject  certun  and  manifest. 
What  seems  to  come  nearest  to  one  is  that  of  the  waterspouts, 
oflea  seen  in  the  voyage  over  the  Atlantic  Ocean  towards 
either  of  the  Indies.  For  so  great  is  the  quantity  and  mass  of 
water  suddenly  discharged  by  these  waterspouts,  that  tbey 
seem  to  have  been  collections  of  water  made  before,  and  to 
have  remuned  hanging  in  these  places ;  and  afterwards  to  have 
been  rather  thrown  down  by  some  violent  cause,  than  to  have 
fallen  by  the  natural  motion  of  gravity ;  so  that  it  may  be  con- 
jectured that  a  dense  and  compact  mass,  at  a  great  distance 
from  the  earth,  would  bang  like  the  earth  itself,  and  not  fall 
unless  thrust  down.  But  on  this  point  I  affirm  nothing  cer- 
tain. Meanwhile  in  this  and  nuuy  other  cases  it  will  easily 
be  seen  how  poor  we  are  in  natural  history,  when  in  place  of 
certain  instances  I  am'sometimes  compelled  to  adduce  as  ex- 
amples bare  suppositions. 

Again,  let  the  nature  in  question  be  Discourse  of  Keason. 
The  distinction  between  hunmn  reason  and  the  sagacity  of 
brutes  appears  to  be  a  perfectly  correct  one.  Yet  there  are 
certain  instances  of  actions  performed  by  animab,  by  which  it 
aeems  that  brutes  too  have  some  power  of  syllf^ing ;  as  in 
the  old  story  of  the  crow  which,  in  a  time  of  great  drought 
being  half  dead  with  thirst,  saw  some  water  in  the  hollow 
trunk  of  a  tree ;  and  finding  it  too  narrow  to  get  in,  proceeded 
to  drop  in  a  number  of  pebbles,  till  the  water  rose  high  enough 
for  it  to  dnok ;  which  thing  afterwards  passed  into  a  proverb. 

Again,  let  the  nature  in  question  be  Visibility.     It  appeais 
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to  be  a  very  correct  and  safe  division  which  r^arda  light  as 
piimaiily  visible,  and  affording  the  power  of  seeiDg;  while 
colour  is  secondarily  visible,  and  cannot  be  seen  without  tight, 
BO  that  it  appears  to  be  nothing  more  than  en  image  or  modi- 
fication of  light.  And  yet  there  appear  to  be  Instances  of 
Alliance  on  either  side  ;  namely,  snow  in  great  quantities,  and 
the  flame  of  sulphur ;  in  one  of  which  there  ■  appears  to  be  a 
colour  primarily  giving  light,  in  the  other  a  light  verging  on 
colour. 

XXXTI. 

Among  Prerogative  Instances  I  will  put  in  the  fourteenth 
place  Inttances  of  the  Fingerpost;  borrowing  the  term  from  the 
fingerposts  which  are  set  up  where  roads  part,  to  indicate  the 
several  directions.  These  I  also  call  Decisive  and  Judieial,aiid 
in  some  cases.  Oracular  and  Commanding  Instances.  I  ezplun 
them  thus.  When  in  the  investigation  of  any  nature  the  un- 
derstanding is  BO  balanced  as  to  be  uncertwn  to  which  of  two 
or  more  natures  the  cause  of  the  nature  in  question  should  be 
assigned,  on  account  of  the  frequent  and  ordinary  concurrence 
of  many  natures,  Instances  of  the  Fingerpost  show  the  union  of 
one  of  the  natures  with  the  nature  in  question  to  be  sure  and 
indissoluble,  of  the  other  to  be  varied  and  separable ;  and  thus 
the  question  is  decided,  and  the  former  nature  is  admitted  as  the 
cause,  while  the  latter  is  dismissed  and  rejected.  Such  in- 
stances afford  very  great  light,  and  are  of  high  authority,  the 
course  of  interpretation  sometimeB  ending  in  them  and  b^ng 
completed.  Sometimes  these  Instances  of  the  Fingerpost  meet 
us  accidentally  among  those  already  noticed ;  but  for  the  moat 
part  they  are  new,  and  are  expressly  and  designedly  sought 
for  and  applied,  and  discovered  only  by  earnest  and  active 
diUgence. 

For  example,  let  the  nature  in  question  be  the  !Ebb  and  Flovr 
of  the  Sea ;  each  of  which  is  repeated  twice  a  day,  and  takes 
six  hours  each  time;  subject  to  some  slight  difference  whicli 
coincides  with  the  motion  of  the  moon.  The  following  will  be 
a  cose  of  the  parting  of  the  roads. 

This  motion  must  necessarily  be  caused  either  by  the  advance 
and  retreat  of  the  waters ;  as  water  shaken  in  a  basin  leaves  one 
side  when  it  washes  the  other ;  or  else  bya  lifting  up  of  the 
waters  from  the  bottom  and  falling  i^ain ;  as  water  in  boiling 
rises  and  falls.  The  question  is  to  which  of  these  two  causes 
the  ebb  and  flow  should  be  assigned.     Now,  if  wc  take  tiie 
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first,  it  follows  that  when  there  is  a  flood  on  one  ude  of  the  aea, 
there  must  be  at  the  same  time  aa  ebb  somewhere  on  the  other. 
To  this  point  therefore  the  inquiiy  is  brought.  Nov  it  has 
been  observed  by  Acosta  and  others,  after  careful  research,  that 
on  the  Acres  of  Florida  and  the  opposite  shores  of  Spain  and 
Africa  the  floods  take  place  at  the  same  times,  and  the  ebbs 
take  place  at  the  same  tames  also ;  and  not  that  there  is  an  ebb 
frcHD  die  shores  of  Spun  and  Africa  when  there  is  a  flood  on 
the  shores  of  Florida.  And  yet  if  you  look  at  it  more  closely, 
this  does  not  prove  the  case  in  favour  of  the  rising  and  against 
the  progresuve  motion.  For  waters  may  move  in  progression, 
and  yet  rise  upon  the  opposite  shores  of  the  same  channel  at 
the  same  time ;  as  when  they  are  thrust  together  and  driven  on 
from  some  other  quarter.  For  so  it  is  with  rivers,  which  rise 
and  &11  on  both  banks  at  the  same  hours ;  and  yet  that  motion 
ia  clearly  one  of  progression ;  namely,  of  the  waters  entering 
the  mouth  of  the  rivers  from  the  sea.  It  may  therefore  happen 
in  a  like  manner  that  waters  coming  in  a  vast  mass  from  the 
Kast  ^dian  Ocean  ore  driven  together  and  pushed  into  the 
channel  of  the  Atlantic,  and  on  that  account  flood  both  rides  at 
once.  We  most  inquire  therefore  whether  there  be  any  other 
channel,  in  which  the  water  can  be  retreating  and  ebbing  at  that 
same  tune ;  uid  we  have  the  South  Sea,  a  sea  at  least  as  wide, 
indeed  wider  and  larger  than  the  Atlantic,  wMch  is  suffidient 
for  the  purpose. 

At  length  then  we  have  come  to  an  Instance  of  the  Finger- 
post in  this  case ;  and  it  is  this.  If  we  find  for  certain  that 
when  there  is  a  flood  on  the  opposite  coasts  of  Florida  and  Spain 
in  the  Atlantic,  there  is  also  a  flood  on  the  coasts  of  Peru  and 
the  back  of  China  in  the  South  Sea,  then  indeed  on  the  autho- 
rity of  this  Decisive  Instance  we  must  reject  the  assertion  that 
the  ebb  and  flow  of  the  sea,  which  is  the  thing  inquired  into, 
takes  place  by  a  progres^ve  motion;  for  there  is  no  sea  or 
place  left  in  which  the  retreat  or  ebbing  can  be  going  on  at  the 
same  time.  And  this  may  be  most  conveniently  ascertained  by 
asking  the  inhabitants  of  Panama  and  Lima  (where  the  two 
Oceans,  the  Atlantic  and  Pacific,  are  separated  by  a  small 
isthmus)  whether  the  ebb  and  flow  of  the  sea  takes  place  on 
the  oppomte  sides  of  the  isthmus  at  the  same  time ;  or  con- 
trariwise, when  it  is  ebbing  on  one  side  it  is  flowing  on  the 
other.      Now  this  de<usion  or  lejeclion  appears  to  be  certain,  if 
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we  take  it  for  granted  that  tlie  earth  is  immoTeable.  But  if 
the  earth  revolreB,  it  is  perhaps  possible  that  in  conseqaence  of 
the  unequal  rotation  (in  point  of  speed)  of  the  earth  and  iraters 
of  the  sea,  the  waters  are  ™lently  driven  opwarda  into  a 
heap,  which  Is  the  flood,  and  (when  they  can  bear  no  more 
piling)  released  and  let  down  again,  which  is  the  ebb.  But  on 
this  inquiry  should  be  made  separately.  Still  even  on  this 
Iiypothesis,  our  position  remains  equally  fixed,  that  there  mnst 
of  neeeesity  be  an  ebb  of  the  sea  going  on  in  some  parts  at  the 
some  time  that  a  flood  is  going  on  in  others. 

Again,  let  the  nature  in  question  be  the  Utter  of  the  two 
motjons  we  have  supposed;  namely,  the  rising  asd  siokiiig 
motion ;  if  on  careful  examination  we  reject  the  former  motion 
of  which  I  spoke,  —  the  prt^ressive.  With  r^ard  to  this  nature 
the  road  branches  into  three.  For  the  motion  by  which  the 
waters  rise  in  the  flood  and  sink  in  the  ebb  without  any  acoes- 
Bion  of  other  waters  rolling  in,  must  necessarily  be  brought 
about  in  one  of  these  three  ways.  Either  there  ia  an  accession 
of  vrater  poured  out  from  the  interior  of  the  earth,  and  agiun 
retreating  into  it ;  or  there  is  no  accession  to  the  mass  of  water, 
but  the  same  waters  (without  increase  of  quantity)  are  extended 
or  rarefied,  so  as  to  occupy  a  greater  space  and  dimension,  and 
again  contract  themselves;  or  there  is  no  increase  ^ther  of 
supply  or  of  exten«on,  but  the  same  waters  (the  same  in  quan- 
tity as  in  density)  are  raised  by  some  magnetic  force  attracting 
them  from  above,  and  by  consent  therewith,  and  then  fall  back 
^^in.  Let  us  now  disnuss  the  two  former  causes  of  motion 
and  reduce  Our  inquiry  to  the  last ;  that  is  to  say,  let  us  in- 
quire whether  any  such  rai^ng  by  consent  or  magnetio  force 
may  happen.  Now  in  the  first  place  it  is  evident  that  the 
waters,  as  they  lie  in  the  trench  or  hollow  of  the  sea,  cannot 
all  be  raised  at  onoe,  for  want  of  something  to  take  their  place 
at  the  bottom ;  so  that  even  if  there  were  in  water  any  such 
desire  to  rise,  it  would  be  barred  and  checked  by  the  cohesion 
of  things,  or  (as  it  is  commonly  called)  the  abhorrence  of  a 
vacuum.  It  remuns  that  the  waters  must  be  rused  in  one 
part,  and  thereby  be  diminished  and  retreat  in  another.  Again, 
it  will  follow  of  necessity  that  the  magnetic  force,  since  it  cannot 
act  upon  the  whole,  will  act  with  the  greatest  intensity  on  the, 
middle,  so  as  to  raise  up  the  water  in  the  middle ;  upon  which 
the  rest  must  follow  and  fall  away  from  the  sides. 

Digitizecy  Google 


NOVUM  OBOANDtL  163 

ThuB  at  length  we  come  to  an  Instance  of  the  Fingerpoat  on 
this  subject  For  if  we  find  t^t  in  the  ebb  of  the  sea  the  sur- 
face of  the  water  is  more  arched  and  round,  the  waters  riung  in 
the  middle  of  the  sea  and  falling  away  &om  the  udes,  that  is,  the 
shores ;  and  that  in  tlie  fiood  the  some  surface  is  more  even  and 
level,  Hie  waters  retmning  to  their  former  position ;  then  indeed 
on  the  authority  of  this  DeciaiTe  Instance  the  raising  by  mag- 
netic force  may  be  admitted ;  otherwise  it  must  be  utterly  re- 
jected. And  this  would  n«t  be  difficult  to  ascertain  by  trial 
in  straits  with  soonding  lines ;  viz.  whether  during  ebbs  the 
sea  be  not  higher  or  deeper  towards  the  middle  than  during 
floods.  It  is  to  be  obserred  however  that,  if  this  be  the  case, 
the  waters  must  (contrary  to  the  common  opinion)  rise  in  ebbs 
and  sink  in  floods,  so  as  to  (dothe  and  wash  the  shores. 

Agun,  let  the  nature  investigated  be  the  Spontaneous 
Motion  of  Rotation;  and  in  particular,  whether  the  Diurnal 
Motion,  whereby  to  our  eyes  the  sun  and  stare  rise  and  set,  be 
a  real  motion  of  rotation  in  the  heavenly  bodies,  or  a  motion 
apparent  in  the  heavenly  bodies,  and  real  in  the  earth.  We 
may  here  take  for  an  Instsnce  of  the  Fingerpost  die  following. 
If  there  be  found  in  the  ocean  any  motion  from  east  to  west, 
however  weak  and  languid;  if  the  same  motion  be  found  a 
little  quicker  in  the  air,  especially  within  the  tropics,  where 
because  of  the  larger  circles  it  is  more  perceptible ;  if  the  same 
tDotioD  be  found  in  the  lower  comets,  but  now  Jiively  and  vigo- 
rous ;  if  the  same  motion  be  found  in  planets,  but  so  distributed 
and  graduated,  that  the  nearer  a  planet  is  to  the  earth  its 
motion  is  slower,  the  further  a  planet  is  distant  from  the  earth 
its  motion  is  quicker,  and  quickest  of  all  in  the  starry  sphere ; 
then  indeed  we  shoidd  rec^ve  the  diiunal  motion  as  real  in  the 
heavens,  and  deny  such  motion  to  the  earth ;  because  it  will  be 
manif^t  that  motion  from  east  to  west  is  perfectiy  cosmicol, 
and  by  consent  of  the  universe ;  being  most  rapid  in  the  highest 
parts  of  the  heavens,  and  gradually  falling  off,  and  finally  stop- 
ping and  beo(HDing  extinct  in  the  immoveable, — that  is,  the 
eardu 

Again,  let  the  nature  in  question  be  that  other  Motion  of 
Rotation  so  much  talked  of  by  philosophers,  the  Resistent  and 
Contrary  Motion  to  the  Diurnal,  viz.  from  west  to  east; 
which  old  philosophers  attribute  to  tiie  planets;  also  to  the 
starry  ^^cre;  but  Copernicus  and  his  followers  to  the  earth 
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ns  well ;  and  let  ue  inquire  whether  any  such  motion  be  found 
in  nature,  or  whether  it  be  not  rather  a  thing  invented  and 
supposed  for  the  abbreviation  and  conveiuence  of  calculation, 
and  for  the  sake  of  that  pretty  notion  of  explaining  celestial 
motions  hj  perfect  <»rcles.  For  this  motion  in  the  heavens  id 
by  no  means  proved  to  be  true  and  real,  either  by  the  failing 
of  a  planet  to  return  in  its  diurnal  motion  to  the  same  point  of 
the  starry  sphere,  or  by  this,  that  the  poles  of  the  zodiac  differ 
from  the  poles  of  the  world ;  to  wMch  two  things  we  owe  this 
ides  of  motion.  For  the  first  phenomenon  is  well  accounted 
for  by  supposing  that  the  fixed  stars  outrun  the  planets,  and 
leave  them  behind ;  the  second,  by  supposing  a  motion  in  spiral 
lines ;  so  that  the  inequality  of  return  and  the  declination  to  the 
tropics  may  rather  be  modifications  of  the  one  diurnal  motion, 
thaiL  motions  contrary  or  round  different  poles.  And  most 
certiun  it  is,  if  one  may  but  play  the  plun  man  for  a  moment 
(dismissing  the  fan<^es  of  astronomers  and  schoolmen,  whoee 
way  it  IB  to  overrule  the  senses,  often  without  reason,  and  to 
prefer  what  is  obscure),  that  this  motion  does  actually  appear 
to  the  sense  such  as  I  have  described ;  for  I  once  had  a  machine 
made  with  iron  wires  to  represent  it. 

The  following  would  be  an  Instance  of  the  Fingerpost  on 
this  subject.  If  it  be  found  in  any  histoiy  worthy  of  credit, 
that  there  has  been  any  comet,  whether  high  or  low,  which  has 
not  revolved  in  manifest  agreement  (however  irregular)  with 
the  diurnal  motion,  but  has  revolved  in  the  opposite  direction, 
then  certainly  we  may  set  down  thus  much  as  established,  that 
there  may  be  in  nature  some  such  motion.  But  if  nothing  of  the 
kind  can  be  found,  it  must  be  regarded  as  questionable,  uid  re- 
course be  had  to  other  Instances  of  the  Fingerpost  about  it. 

Again,  let  the  nature  in  question  be  W«ght  or  Heavines.'^. 
Here  th^  road  will  branch  into  two,  thus.  It  must  needs  be 
that  heavy  and  weighty  bodies  ^ther  tend  of  their  own  nature 
to  the  centre  of  the  earth,  by  reason  of  their  proper  configura- 
tion; or  else  that  they  ore  attracted  by  the  mass  and  body  of 
earth  itself  as  by  the  congregation  of  kindred  substances,  and 
move  to  it  by  sympathy.  If  the  latter  of  these  be  the  cause,  it 
follows  that  the  nearer  heavy  bodies  approach  to  the  earth,  the 
more  rapid  and  violent  is  their  motion  to  it;  a&d  that  the 
further  they  are  from  the  earth,  the  feebler  and  more  tardy  a 
ib*ax  motion  (as  is  the  case  with  magnetic  attraction) ;  and  th&t 
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this  action  is  confined  to  certain  limits;  so  that  if  tbey  were 
remoTed  to  sucli  s  distance  from  the  earth  that  the  earth's  virtue 
could  not  act  upon  them,  the/  would  remiun  suspended  like  the 
earth  itaelf,  and  not  fall  at  all.  With  regard  to  this  then,  the 
foUowiDg  would  be  an  Instance  of  the  Fingerpost  Take  a 
clock  moved  hj  leaden  weights,  and  another  moved  hj  the  com* 
pression  of  an  iron  ^ring ;  let  them  he  exactly  adjusted,  that 
one  go  not  &ater  or  slower  than  the  other;  then  place  the 
clock  moving  by  wei^ts  on  the  top  of  a  very  high  steeple, 
keeping  the  other  down  below ;  and  observe  caretully  whether 
the  dock  on  the  steeple  goes  more  dowly  than  it  did,  on  account 
of  the  diminished  virtue  of  its  w^hts.  Kepeat  the  experiment 
in  the  bottom  of  a  mine,  sunk  to  a  great  depth  below  iiie  ground; 
that  is,  observe  whether  the  clock  so  placed  does  not  go  faster 
than  it  did,  on  account  of  the  increased  virtue  of  its  weights. 
If  the  virtue  of  the  weights  is  found  to  be  diminished  on  the 
steeple,  and  increased  in  ^e  mine,  we  may  take  the  attraction 
of  the  mass  of  the  earth  as  the  cause  of  weight 

Agun,  let  the  nature  investigated  be  the  Polarity  of  the 
Iron  Needle  when  touched  with  Ihe  magnet  With  regard  to 
this  nature  the  road  will  branch  into  two,  thus.  EiUier  the 
touch  of  the  magnet  of  itself  invests  the  iron  with  polarity  to 
the  north  and  south ;  or  it  simply  6z(»teB  and  prepares  the  iron, 
while  the  actual  motion  is  communicated  by  the  presence  of  the 
earth ;  as  Gilbert  thinks,  and  labours  so  strenuously  to  prove. 
To  this  point  therefore  tend  the  observations  which  he  has  col- 
lected with  great  sagacity  and  industry.  One  is,  that  an  iron 
nail,  whidi  has  lun  for  a  long  time  in  a  direction  between 
north  and  south,  gathers  polarity  without  the  touch  of  the 
magnet  by  its  long  continuance  in  this  position ;  as  if  the  earth 
itself,  which  on  account  of  the  dbtance  acts  but  feebly  (the 
surface  or  outer  crust  of  the  earth  being  destitute,  as  he  inasta, 
of  magnetic  power),  were  yet  able  by  this  long  continuance  to 
supply  the  touch  of  the  magnet,  and  excite  the  iron,  and  then 
shape  and  turn  it  when  excited.  Another  is,  that  if  iron  that 
has  been  heated  white-hot,  be  while  cooling  laid  length-wise 
between  north  and  south,  it  also  acq^uires  polarity  without  the 
touch  of  the  magnet ;  as  if  the  parts  of  ^e  iron,  set  in  motion 
by  ignition,  and  afterwards  recovering  themselves,  were  at  the 
very  moment  of  cooling  more  susceptible  and  sensitive  of  the 
virtue  emanating  from  the  earth  than  at  other  times,  and  thus 
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became  ex<ated  by  it.  But  tbese  thiogB,  tibough  well  observed, 
do  not  quite  prove  wliat  he  UBerts. 

Now  frith  regaid  to  this  qneetion  an  Instance  of  the  Fio^r- 
poat  would  be  the  following.  Take  a  magnetic  globe  and  mark 
its  polee ;  and  aet  the  poles  of  the  globe  towards  the  east  and 
west,  not  towards  the  north  and  south,  and  let  them  remain  bo  ; 
then  place  at  the  top  an  untouched  iron  needle,  and  allow  it  to 
remain  in  tlus  position  for  six  or  seven  days. 

The  needle  while  over  the  magnet  (for  on  this  point  there  is 
no  dispute)  will  leave  the  poles  of  the  earth  and  turn  towards 
the  poles  of  the  magnet ;  and  therefore,  as  long  as  it  remiuna 
thus,  it  points  east  and  west.  Now  if  it  be  found  that  the 
needle,  on  being  removed  from  the  magnet  and  placed  on  a 
pivot,  either  starts  off  at  once  to  the  north  and  south,  or  gra- 
dually turns  in  that  direction,  then  the  presence  of  the  earth 
must  be  admitted  as  the  cause ;  but  if  it  either  points  as  before 
east  and  west,  or  loses  its  polarity,  this  cause  must  be  regarded 
as  questionable,  and  further  inquiry  must  be  made. 

Again,  let  the  nature  in  question  be  the  Corporeal  Substance 
of  the  Moon ;  that  is,  let  us  inquire  whether  it  be  rare,  consist- 
ing of  flame  or  ur,  as  most  of  the  old  philosophers  opined ;  or 
dense  and  solid,  as  Gilbert  and  many  modems,  with  some 
ancients,  maintain.  The  reasons  for  the  latter  opinion  rest 
chiefly  on  this,  that  the  moon  reflects  the  rays  of  the  sun ;  nor 
does  light  seem  to  be  reflected  except  by  solid  bodies.  There- 
fore Inetanoes  of  the  Fingerpost  on  this  question  wiU  (if  any) 
be  those  which  prove  that  reflexion  may  tdke  place  from  a  rare 
body,  as  flame,  provided  it  be  of  suffi<nent  denseness.  Cer- 
tainly one  cause  of  twilight,  among  others,  is  the  reflexion  of 
die  rays  of  the  snn  from  the  upper  part  of  the  ur.  Likewise 
we  occa«onally  see  rays  of  the  sun  in  fine  evoiings  reflected 
fratn  the  fringes  of  dewy  clouds  with  a  spleadoi^r  not  inferior  to 
that  reflected  from  the  body  of  the  moon,  but  brighter  and 
more  gorgeous ;  and  yet  there  is  no  proof  that  these  clouds  have 
coalesced  into  a  dense  body  of  water.  Also  we  observe  that 
the  dark  air  behind  a  window  at  night  reflects  the  light  of  a 
candle,  just  aa  a  dense  body  would.  We  should  also  try  the 
experiment  of  allowing  the  sun's  lays  to  shine  through  a  hole 
on  some  dusky  blueish  flame.  For  indeed  tlie  open  rays  of  the 
sun,  ialling  on  the  duller  kinds  of  flame,  appear  to  deaden  them, 
60  that  they  seem  more  like  white  smoke  than  flame.     Theae 
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are  what  occur  to  me  at  present  as  Instances  of  the  Finger- 
post, with  reference  to  this  question ;  and  better  may  perhaps 
be  found.  But  it  should  always  be  obserred  that  reflexion 
from  flame  is  not  to  be  expected,  except  from  a  flame  of  some 
depth;  for  otherwise  it  borders  on  trane^renoy.  This  how- 
ever may  be  set  down  as  cerbun,  —  that  light  on  an  even  body 
is  always  either  received  and  transoutted  or  reflected. 

Agun  let  the  nature  in  question  be  the  Motion  of  Projectiles 
(darts,  arrows,  balls,  &c.)  trough  the  ait.  Thia  motion  die 
schoolmen,  as  their  way  is,  explain  in  a  very  oarelesB  manner ; 
blinking  it  enough  to  call  it  a  violent  motion  as  distinguished 
from  what  they  call  a  natural  motion ;  and  to  account  for  the 
first  percussion  or  impulse  by  the  axiom  that  two  bocUes  can- 
not occapy  the  same  place  on  account  of  the  impenetrability  of 
matter ;  and  not  troubling  themselves  at  all  how  the  motion 
proceeds  afterwards.  But  with  reference  to  this  inquiry  the 
road  branches  into  two  in  this  way.  Either  this  motion  is 
caused  by  the  air  carrying  the  projected  body  and  collecting 
behind  it,  as  the  stream  in  the  case  of  a  boat,  or  the  wind  in 
that  of  straws;  or  It  is  caused  by  the  parts  of  the  body  itself 
not  enduring  the  impression,  but  pushing  forward  in  succession 
to  relieve  themselves  from  it;  The  former  of  these  explanations 
is  adopted  by  Frascatorius  and  almost  all  who  have  entered 
into  the  investigation  with  any  subtlety,  and  there  is  no  doubt 
Uiat  the  air  luu  something  to  do  with  it:  but  the  other  motion 
is  undoubtedly  the  true  one,  as  is  ehown  by  countless  experi- 
ments. Among  others  the  fc^wing  would  be  an  Instance  of 
the  Fingerpost  on  this  subject :  that  a  thin  iron  plate  or  stiffish 
iron  wire,  oi  even  a  reed  or  pen  split  in  half,  when  pressed 
into  a  curve  between  the  finger  and  thumb,  leaps  away.  For 
it  is  obvious  that  this  motion  cannot  be  imputed  to  the  lur 
gathering  behind  the  body,  because  the  source  of  motion  is  in 
the  middle  of  the  plate  or  reed,  not  in  the  extremitiea. 

Agmn,  let  the  nature  in  qnestiou  be  the  rapid  and  powerful 
motion  of  the  Ezpanuon  of  Gunpowder  into  flame ;  by  which 
such  vast  masses  are  upheaved,  such  great  weights  discharged, 
as  we  see  in  mines  and  mortars.  With  respect  to  this  nature 
the  road  brandies  into  two  in  this  way.  The  motion  is  excited 
either  by  the  mere  desire  of  the  body  to  expand  when  set  on 
fire,  or  partly  by  that  and  partly  by  the  deure  of  the  crude 
tpirit  in  the  body,  which  flies  rapidly  away  from  the  fire,  and 
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bursts  nolentij  from  ite  embrace  as  from  a  prisoii-Iioase.  The 
achoolmen  and  common  opinion  deal  only  with  the  former 
desire.  For  men  fancy  themBelves  very  fine  pbilosophers, 
when  they  assert  that  the  flame  ie  endowed  by  ita  elementary 
form  witli  a  necessity  of  occupying  a  larger  space  than  the 
body  had  filled  when  in  the  form  of  powder,  and  that  hence 
the  motion  ensues.  Meanwhile  they  forget  to  notice,  that 
although  this  be  true  on  the  supposition  that  fiame  is  gene- 
rated, it  is  yet  possible  for  the  generation  of  flame  to  be 
hindered  by  a  mass  of  matter  sufficient  to  suppress  and  choke 
it;  BO  that  die  case  is  not  reduced  to  the  necessity  they  indst 
on.  For  that  expansion  must  necessarily  take  place,  and  that 
there  must  needs  follow  thereon  a  dischatge  or  removal  of  the 
opposing  body,  if  flame  be  generated,  they  rightly  judge.  But 
this  neceswty  is  altogether  avoided  if  the  solid  mass  suppress 
the  dame  before  it  be  generated.  And  we  see  that  flame, 
especially  in  its  first  generation,  is  soft  and  gentle,  and  requires 
a  hollow  space  wherein  to  play  and  try  its  strength. .  Such 
violence  therefore  caunot  be  attributed  to  flame  by  itself.  But 
the  fact  is,  that  the  generation  of  ^ese  windy  flames,  or  fiery 
winds  as  they  may  be  called,  arises  from  a  conflict  of  two 
bodies  of  exactly  opposite  natures ;  the  one  being  highly  in- 
flammable, which  is  the  nature  of  sulphur,  the  other  abhorring 
flame,  as  the  crude  spirit  in  nitre ;  so  that  there  ensues  a 
btrange  conffict,  the  snlphur  kindling  into  flame  with  all  its 
might  (for  the  third  body,  the  willow-oharcoai,  does  no 
more  than  incorporate  and  combine  the  other  two),  while  the 
spirit  of  the  nitre  bursts  forth  with  all  ite  might,  and  at  the 
same  time  dilates  itself  (as  ur,  water,  and  all  crude  bodies  do 
when  affected  by  heat),  and  by  thus  flying  and  bursting  out  fiuis 
meanwhile  the  flame  of  the  sulphur  on  all  sides'as  with  hidden 
bellows. 

On  this  subject  we  may  have  Instances  of  the  Fingerpost  of 
two  kinds.  The  first,  of  those  bodies  which  are  most  highly 
inflammable,  as  sulphur,  camphor,  naphtha  and  the  like,  with 
their  compounds;  which  catch  fire  more  quickly  and  earily 
than  gunpowder  if  not  impeded  (from  which  it  appears  that 
the  desire  of  bursting  into  flame  does  not  produce  by  itself 
that  stupendous  effect) ;  the  other,  of  those  bodies  which  shun 
and  abhor  flame,  as  all  salts.  For  we  find  that  if  salts  are 
thrown  into  the  fire,  their  aqueous  spirit  bursts  out  with  a 
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crackling  noiae,  before  Same  ia  caught ;  whicli  is  the  case  also, 
though  in  a  milder  d^ree,  with  the  atifFer  kinds  of  leaves :  the 
aqueous  part  escaping  before  the  oily  catches  fire.  But  this 
ia  best  seen  in  quicksilver,  which  is  not  inaptly  called  mineral 
water.  For  quicksilver,  without  hureting  into  flame,  by  mere 
eruption  and  expansion  almost  equals  the  force  of  gunpowder, 
and  is  also  said  when  mixed  with  gunpowder  to  increase  its 
strength. 

Again,  let  the  nature  in  question  be  the  Transitory  Nature 
of  Flame  and  its  momentaneoue  extinction.  For  the  nature  of 
flame  appears  to  have  no  fixed  consistency  here  with  us,  but  to 
be  every  moment  generated  and  every  moment  extinguished ; 
for  it  is  clear  that  in  flames  which  continue  and  last,  the  con- 
tinuance we  see  is  not  of  the  same  individual  flame,  but  is 
caused  by  a  succession  of  new  flame  regularly  generated ;  nor 
does  the  flame  remain  numerically  identical ',  as  ia  easily  seen 
from  this,  that  if  the  food  or  fuel  of  flame  be  taken  away,  the 
flame  instantly  goes  out.  With  reference  to  this  nature  the 
roads  branch  into  two,  thus.  The  momentaueous  nature  pro- 
ceeds ^tber  &om  a  cessation  of  the  cause  which  at  first  produced 
the  flame,  as  in  light,  sound,  and  the  motion  called  "violent;" 
or  from  this,  that  the  flame,  though  able  by  its  own  nnture  to 
remain  with  us,  suffers  violence  and  ia  destroyed  by  the  con- 
trary natures  that  surround  it, 

On  this  subject  therefore  we  may  take  the  following  as  an 
Instance  of  the  Fingerpost.  We  see  in  large  fires  how  high 
the  flames  ascend ;  for  the  broader  the  base  of  tiie  flame,  the 
higher  is  its  vertex.  Thus  extinction  appeara  to  commence  at 
the  sides,  where  the  flame  is  compressed  and  troubled  by  the 
tar.  But  the  heart  of  the  flame,  which  is  not  touched  by  the 
air  but  surrounded  by  other  flame  on  all  sides,  remains  numen- 
cally  identical ;  nor  is  it  extinguished  iintil  gradually  compressed 
by  the  surrounding  air.  Thus  all  flame  is  in  the  form  of  a 
pyramid,  being  broader  at  the  base  where  the  fuel  is,  but  sharp 
nt  the  vertex,  where  the  ok  is  antagonistic  and  fuel  is  wanting. 
But  smoke  is  narrow  at  the  base  and  grows  broader  as  it 
nscends,  like  an  inverted  pyramid ;  the  reason  being  that  the 
nir  admits  smoke  and  compresses  flame.  For  let  no  one  dream 
that  lighted  flame  is  lur,  when  in  fact  they  are  substances  quite 
heterogeneous. 

But   we   may  have   an  Instance   of  the   Fingerpost  more 
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iucel7  adapted  to  this  purpose,  if  the  tliii^  can  be  m&de  mani- 
fest  with  bicoloured  lights.  Fix  a  lighted  wax  taper  in  a  small 
metal  stand ;  place  the  stand  in  the  middle  of  a  bowl,  and  pour 
round  it  spirit  of  wine,  but  not  enough  to  reach  the  top  of  the 
stand.  Th&i  set  fire  to  the  spirit  of  wine.  The  spirit  of  wine 
wUl  yield  a  blueish,  the  taper  a  yellow  flame.  Observe  there- 
fore whether  the  flame  of  the  taper  (which  is  easily  distin- 
guished by  its  colour  from  the  flame  of  the  spirit  of  wine, 
since  flames  do  not  mix  at  once,  as  liquids  do)  remune  in  a  coni- 
cal or  rather  tends  to  a  globular  form,  now  that  there  is  nothing 
to  destroy  or  compress  it.  If  the  latter  is  found  to  be  the  case, 
it  may  be  set  down  as  certun  that  flame  remains  numerically 
identjca)  as  long  as  it  is  enclosed  within  other  flame  and  feels 
not  the  antagonistic  action  of  the  air. 

Let  this  suffice  for  Instances  of  the  I^ngerpost.  I  have 
dwelt  on  them  at  some  length,  to  the  end  that  men  may 
gradually  learn  and  accustom  themselves  to  judge  of  nature  by 
Instances  of  the  Fingerpost  and  Experiments  of  Light,  and 
not  by  probable  reasonings. 


Among  Prerogative  Instances  I  will  put  in  the  fifteenth  place 
Instances  of  Divorce ;  which  indicate  the  separation  of  natures 
of  most  familiar  occurrence.  They  differ  from  the  instances 
subjoined  to  the  Inatancea  of  Companionship,  in  that  the  latter 
indicate  the  separation  of  a  nature  from  some  concrete  substance 
with  which  it  is  ordinarily  in  conjunction,  while  these  instances 
indicate  the  separation  of  one  nature  from  another.  They  differ 
from  Instances  of  the  Fingerpost,  in  that  they  determine  nothing, 
but  simply  notify  the  separability  of  one  nature  from  another. 
Their  use  is  to  detect  false  forms,  and  to  dissipate  slight  theories 
suggested  by  what  lies  on  the  surface,  and  so  serve  aa  ballast  to 
the  understanding. 

For  example,  let  the  natures  investigated  be  those  four  natures 
which  Telesins  aoooonts  as  messmates  and  chamber-fellows; 
namely,  Heat,  Brightness,  Rarity,  Mobility  or  promptness  to 
motion.  We  find  however  many  Instances  of  Divorce  between 
them.  For  air  is  rare  and  mobile,  not  hot  or  bright ;  the  moon 
is  bright  without  heat;  boiling  water  is  hot  without  light;  the 
motion  of  an  iron  needle  on  a  pivot  is  quick  and  nimble,  and  . 
yet  the  body  is  cold,  dense  and  opaque ;  and  there  are  many 
more  of  the  kind. 


izecy  Google 


HOVUH  OROANUM.  191 

Again,  let  the  natnres  inTeetsgated  be  Corporeal  Nature  and 
Natural  Actioa.  For  it  seems  that  natural  action  ie  not  found 
except  as  subsisting  in  some  body.  Yet  in  this  case  also  we 
efaall  perhaps  be  able  to  find  some  Instance  of  Divorce ;  such, 
for  example,  as  m^;netic  action,  hj  wliich  iron  is  drawn  to  the 
m^net,  heavy  bodies  to  the  globe  of  the  earth.  There  may 
also  be  added  some  oUier  operations  performed  at  a  distance. 
For  soch  action  takes  place  both  in  time,  occupying  momenta 
not  a  mere  instant  of  time;  and  in  space,  poasing  through 
degrees  and  distances.  There  is  therefore  acme  moment  of 
time,  and  some  distance  of  space,  in  which  the  virtue  or 
action  remains  sospended  between  the  two  bodies  which  pro- 
doce  the  motion.  The  question  therefore  is  brought  to  this; 
whether  the  bodies  which  are  the  limits  of  the  motion  dispose  or 
alter  the  intermediate  bodies,  so  that  by  a  suoceBslou  of  actual 
contacts  the  virtue  passes  from  limit  to  limit,  meanwhile  aub- 
msting  in  the  intermediate  body ;  or  whether  there  is  no  such 
thing,  but  only  the  bodies,  the  virtue,  and  the  diatancea.  In 
rays  of  light  indeed,  and  sounds,  and  heat,  and  certun  other 
things  actii^  at  a  distance,  it  is  probable  that  the  interme- 
diate bodies  are  disposed  and  altered;  the  more  so,  because 
ihey  require  a  medium  qualified  for  carrying  on  the  oper- 
ation. But  that  m^netic  or  attractive  virtue  admits  of  media 
without  distinction,  nor  ia  the  virtue  impeded  in  any  kind  of 
mecUum.  And  if  the  virtue  or  action  has  nothing  to  do  with 
the  intermediate  body,  itfollowa  that  there  is  a  natural  virtue 

raction  subsisting  for  a  certain  time  and  in  a  certain  space 
without  a  body ;  since  it  neither  subsists  in  the  limiting  nor  in 
the  intermediate  bodies.  And  therefore  magnetic  action  may 
be  an  Instance  of  Divorce  between  corporeal  nature  and 
natural  action.  To  which  may  be  appended  as  a  corollary  or 
advantage  not  to  be  omitted,  that  here  is  a  proof  furnished  by 
merely  human  philosophy  of  the  existence  of  essences  and 
substances  separate  from  matter  and  incorporeal.  For  allow 
that  a  natural  virtue  and  action,  emanating  from  a  body,  can 
exist  for  a  certidn  time  and  in  a  certain  space  altogether  with- 
out a  body,  and  you  are  not  far  from  allowing  that  it  can  also 
emanate  originally  from  an  incorporeal  substance.  For 
corporeal  nature  appears  to  be  no  less  requirate  for  sus- 
tauning  and  conveying  natural  action,  Uian  for  exciting  or 
generating  it. 


izecy  Google 


192  TRANSLATION  OF  THE 

Z2XTIIL 

Now  follow  five  classes  of  instances  which  under  one  general 
name  I  call  Itutancea  of  the  Lamp,  or  of  First  Information.  They 
are  those  which  ud  the  senses  For  since  alt  Interpretation  of 
Kature  oonunencea  with  the  senses,  and  leads  from  the  percep- 
tions of  the  senses  hj  a  straight,  regular,  and  guarded  path  to 
the  perceptions  of  the  understanding,  which  are  true  notions 
and  axioms,  it  follows  of  necessity  that  the  more  copiona  and 
esact  the  representations  of  the  senses,  the  more  easily  and 
prosperously  will  everything  proceed. 

Of  these  fire  Instances  of  the  Lamp,  the  first  strengthen, 
enlai^,  and  rectify  the  immediate  actions  of  the  senses ;  the 
second  make  manifest  things  which  are  not  directly  perceptible 
by  means  of  others  which  are ;  the  third  indicate  the  continaed 
processes  or  series  of  those  things  and  motions  which  are  for 
the  most  part  unohserved  except  in  their  end  or  periods ;  the 
fourth  provide  the  sense  with  some  substitute  when  it  utterly 
fails ;  the  fifth  excite  the  attention  and  notice  of  the  sense,  and 
at  the  same  time  set  bounds  to  the  subtlety  of  things.  Of  these 
I  shall  now  speak  in  their  order. 

XXXIX. 

Among  Frer(^ative  Instances  I  will  put  in  the  sixteenth 
place  Instances  of  the  Door  or  Gate,  this  being  the  name  I 
give  to  instances  which  aid  the  immediate  actions  of  the  senses. 
Now  of  all  the  senses  it  is  manifest  that  sight  has  the  chief  office 
in  giving  information.  This  is  the  sense  therefore  for  which 
we  must  chiefly  endeavour  to  procure  aid.  Now  the  aids  to 
sight  are  of  three  kinds ;  it  may  be  enabled  to  perceive  objects 
that  are  not  visible ;  to  perceive  them  further  off;  and  to  per- 
ceive them  more  exactly  and  distinctly. 

Of  the  first  hind  (not  to  speak  of  spectacles  and  the  like, 
which  serve  only  to  correct  or  relieve  the  infirmity  of  a  defec- 
tive vision,  and  therefore  give  no  more  information)  are  those 
recently  invented  glasses  which  disclose  the  latent  and  invisible 
minutite  of  bodies,  and  their  hidden  configurations  and  motions, 
by  gready  increasing  their  apparent  size ;  instruments  by  the 
aid  of  which  the  exact  shape  and  outiine  of  body  in  a  flea, 
a  fly,  a  worm,  and  also  colours  and  motions  before  unseen, 
are  not  without  astonishment  discerned.  It  is  also  swd  that 
a  straight  line  drawn  with  a  jten  or  pencil  is  seen  tiirough  such 
glasses  to  be  very  uneven  and  crooked ;   the  fact  being  tiiat 
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neither  the  motion  of  the  hand,  tbongh  sided  hj  a  ruler,  nor 
the  impresfflon  of  the  ink  or  colour,  is  really  even ;  although 
the  uaeTenness  is  bo  minate  that  it  cannot  he  detected  without 
such  glasaea.  And  here  (as  is  usual  in  things  new  and  wonder- 
iul)  a  kind  of  superstitious  observation  has  been  added;  viz. 
that  glasses  of  this  sort  do  honour  to  the  works  of  nature, 
but  dishonour  to  the  works  of  art.  The  truth  however  is  onlj 
this,  that  -natural  textures  are  tkt  more  subtle  than  arlifici^ 
For  the  microscope,  the  instrument  I  am  speaking  of,  is  only 
available  for  minute  ol^ecte ;  so  that  if  Democritus  had  seen 
one,  he  would  perhaps  have  leaped  for  joy,  thinking  a  way 
was  now  discovered  of  diBcenuDg  the  atom,  which  he  had  de- 
clared to  be  altogether  invisible.  The  incompetency  however 
of  such  glasses,  except  for  minutiie  alone,  and  even  for  them 
when  existing  in  a  body  of  considerable  size,  destroys  the  nae 
of  the  invention.  For  if  it  could  be  extended  to  larger  bodies, 
or  to  the  minutise  of  larger  bodies,  so  that  the  texture  of  a 
linen  dolh  could  be  seen  like  network,  and  thus  the  latent 
mioutise  and  inequalities  of  gems,  liquors,  urine,  blood,  wounds, 
&C.  could  be  distingniehed,  great  advantages  might  doubtless 
be  derived  from  the  discovery. 

Of  the  second  kind  are  those  other  glasses  discovered  by  the 
memorable  efforts  of  Galileo,  by  the  ud  of  which,  as  by  boats 
or  vessels,  a  nearer  intercourse  with  the  heavenly  botUes  can  be 
be  opened  and  carried  on.  For  these  show  us  that  the  milky  way 
is  a  group  or  cluster  of  small  stars  entirely  separate  and  dis- 
tiDCt;-  of  which  fact  there  was  bat  a  bare  suspicion  among  the 
an<3eBts.  They  seem  also  to  point  ont  that  the  spaces  of  the 
planetary  orbits,  as  they  are  called,  are  not  altogether  destitute 
of  other  stars,  but  that  the  heaven  begins  to  be  marked  with 
stars  before  we  come  to  the  starry  sphere  itself;  although  with 
stars  too  small  to  be  seen  without  these  glasses.  With  this 
instrument  we  can  descry  those  small  stars  wheeling  as  in  a 
dance  round  the  planet  Jupiter ;  whence  it  may  be  conjectured  , 
that  there  are  several  centres  of  motion  amot^  the  stars.  With 
this  the  inequalities  of  light  and  shade  in  the  moon  are  more 
distinctiy  seen  and  placed ;  so  that  a  sort  of  selem^praphy  can 
be  made.'  With  this  we  descry  spots  in  the  sun,  and  similar 
phenomena ;  all  indeed  noble  discoveries,  so  &r  as  we  may 
safely  trust  to  demonstrations  of  this  kind ;  which  I  regard 
with  BOBpiiHon  chiefly  because  the  experiment  stops  with  these 
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fev  diseoTeries,  and  many  other  fliiiigs  equally  worthy  of 
inTest^gation  are  not  diacoTered  by  the  same  mean*. 

Of  the  third  kind  are  meamring  roda,  astrolabes,  and  the 
like ;  which  do  not  enlarge  the  sense  of  sight,  but  reotify  and 
direct  it.  And  if  there  are  other  instances  which  aid  the  re- 
maining senses  in  their  immediate  and  individual  actions,  and 
yet  are  of  a  kind  wbich  add  nothing  to  the  information  already 
possessed,  they  are  not  to  the  [absent  purpose ;  and  therefore 
I  have  omitted  to  mention  them. 


Among  Prerogative  Instances  I  will  put  in  the  seventeenth 
place  Summoning  Ttutaneei,  borrowing  the  name  from  the 
courts  of  law ;  because  they  summon  objects  to  appear  which 
have  not  appeared  before ;  I  also  call  them  Evoking  Instances. 
They  are  those  which  reduce  the  non-sensible  to  the  sensible ; 
that  is,  make  manifest  things  not  directly  perceptible  by  means 
of  others  whi(^  are. 

An  object  escapes  the  senses,  either  on  account  of  its  distance; 
or  on  account  of  the  interposition  of  intermediate  bodies ;  or 
because  it  is  not  fitted  for  making  an  impression  on  the  sense ; 
or  because  it  is  not  8uffi(»ent  in  quantity  to  sttike  the  sense ;  or 
because  there  is  not  time  enough  for  it  to  act  on  the  sense ;  or 
because  the  impression  of  the  object  is  such  as  the  sense  cannot 
bear ;  or  beoau«e  the  sense  has  been  previously  filled  and  occu- 
pied by  another  object,  so  that  there  is  not  room  for  a  new 
motion.  These  cases  have  reference  principally  to  the  eight, 
and  secondarily  to  the  touch.  For  these  two  senses  give  in- 
formation at  large,  and  concerning  objects  in  general ;  whereas 
the  other  three  give  ao  information  hardly,  bat  what  is  inmie- 
diate  and  relates  to  their  proper  objects. 

In  the  first  kind,  where  an  object  is  imperceptible  by  reason 
of  its  distance,  there  is  no  way  of  manifesting  it  to  the  sense 
but  by  joining  to  it  or  substituting  for  it  some  other  object 
which  may  challenge  and  strike  the  sense  from  a  greater  dis- 
tance ;  as  in  communication  by  beacons,  bells,  and  the  like. 

In  the  second  kind,  this  reduction  or  secondary  manifestation 
is  effected  when  objects  that  are  concealed  by  the  interposititm 
of  bodies  within  which  they  are  enclosed,  and  cannot  con- 
venientiy  be  opened  out,  are  made  manifest  to  the  sense  by 
means  of  those  parts  of  them  which  lie  on  the  surface,  or  make 
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their  way  from  the  interior.  Tliiu  the  condition  of  tho  fatunan 
bodjr  IB  known  by  tlu  state  of  the  poise,  urine,  and  tlie  like. 

In  the  third  and  foorth  kind^  redoctiona  are  i^plioiJ>Ie  to  a 
grest  many  things,  and  in  the  inveatjgationi  of  nature  ahould  be 
wn^t  for  on  all  ndes.  For  example,  it  is  obvious  that  air  and 
qurit,  and  like  bodies,  which  in  their  entire  substance  are  rare 
and  sabtle,  can  neither  be  seen  nor  touched.  Therefore  in  the 
investigation  of  bodies  of  this  kind  it  is  altogether  necessuy  to 
resort  to  redactions. 

Thus  let  the  nature  in  question  be  the  Action  and  Motion  of 
the  Sfurit  enclosed  in  tangible  bodies.  For  everything  tangible 
that  we  are  acqmunted  with  eontuna  an  invisible  and  intangible 
spirit,  which  it  wr^e  and  clothes  as  with  a  garment.  Hence 
that  lliree-fbld  source,  so  potent  and  wonderful,  of  the  process 
of  tbe  spirit  in  a  tangible  body.  For  the  spirit  in  a  tan^ble 
substance,  if  discharged,  contracts  bodies  and  dries  them  up ; 
if  detained,  soflens  and  melts  them;  if  neither  wholly  dis- 
chaiged  nor  wholly  detained,  gives  them  shape,  produces  limbs, 
asumilates,  digestsj  ejects,  organises,  and  the  like.  And  all 
these  processes  are  made  manifest  to  the  sense  by  conspicuous 


For  in  every  tangible  inanimate  body  the  enclosed  spirit 
firat  moltaplies  itaelf,  and  as  it  were  feeds  upon  tlioae  tas^ble 
parts  which  are  best  disposed  and  prepared  for  that  purpose ; 
and  ao  digests  and  elaborates  and  turns  tJiem  into  spirit;  and 
then  they  eso^te  together.  Mow  tbis  elaboration  and  multipli- 
cation of  the  spirit  is  made  manifest  to  the  sense  by  diminu- 
tion of  weight.  For  in  all  desiccation  there  is  some  decrease 
of  qoantity ;  not  only  of  the  quantity  of  spirit  previously  exist- 
ing in  tbe  body,  but  also  of  the  body  itself,  which  was  before 
tangiUe  and  is  newly  changed ;  for  spirit  is  without  weight. 
Now  the  disch^e  or  enuenon  of  tite  sfurit  is  made  manifest  to 
the  sense  in  the  rust  of  metals  uid  other  simitar  putrefactions, 
which  stop  short  before  they  come  to  the  rudiments  of  life ;  for  . 
these  belong  to  tiie  third  kind  of  process.  For  in  compact 
bodies  the  spirit  finds  no  pores  or  passages  tbrou^  which  to 
eacape,  and  is  therefore  ctUBpelled  to  push  and  drive  before  it 
the  tan^ble  parts  tbemselvee,  so  that  they  go  out  along  with 
it ;  whence  proceed  rust  and  the  like.  On  the  otber  bond  the 
contraction  of  the  tangible  parts,  after  some  of  the  spirit  is  dis- 
chaiged  (upon  which  desiccation  ensues),  is  made  manifest  to 
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Uie  senBe  not  only  by  tbe  increaeed  bardneaa  of  tlie  body,  1>at 
much  more  by  the  rents,  coDtiactioDS,  wrinklings,  and  shrivel- 
lingB  in  the  body  whidi  thereapon  take  place.  For  the  parts  of 
wood  split  asander  at;d  are  contracted ;  skies  shriTcl ;  and  not 
only  that,  but  if  the  spirit  is  suddenly  dischai^ed  by  the  heat  of 
fire,  they  hasten  so  fast  to  contraction  as  to  ouii  and  roll  them- 
selves up. 

On  the  contrary,  where  the  spirit  is  detained,  and  yet  ex- 
panded and  excited  by  heat  or  something  analogous  thereto  (as 
happens  in  the  more  solid  or  tenacious  bodies),  then  are  bodies 
so^ned,  as  iron  white  hot ;  or  they  become  fluid,  as  metals ; 
or  liquid,  as  gums,  wax,  and  the  like.  Thus  the  contrary 
operations  of  heat,  which  hardens  some  substances  and  melts 
others,  are  easily  recon<nled ;  unoe  in  the  former  the  spirit  is 
dischsi^ed,  in  the  latter  it  is  excited  and  detuned ;  whereof  the 
melting  ie  the  proper  action  of  the  heat  and  spirit ;  the  harden- 
ing is  the  action  of  the  tangible  parts  only  on  oocaaion  of  the 
dischaige  of  the  spiriL 

But  when  the  spirit  is  neither  wholly  detained  nor  wholly 
discharged,  but  only  makes  trials  and  experiments  within  its 
prison-honae,  and  meets  with  tangible  parts  that  are  obedient 
and  ready  to  follow,  so  that  whithersoever  the  spirit  leads 
they  go  fdong  with  it,  then  ensues  the  fonmng  of  an  organic 
body,  and  the  develo[Hnent  <^  organic  parts,  and  all  the  other 
vital  actions  as  well  in  vegetable  as  in  animal  substances 
And  these  operations  are  made  manifest  to  the  sense  chiefly  by 
careAil  observation  of  the  first  be^nings  and  rudiments  or 
essays  of  life  in  animalculro  generated  from  putrefaction ;  as  in 
ants*  eggs,  worms,  fliee,  ftoge  after  run,  &c.  There  is  required 
however  for  the  production  of  life  both  mildnesB  in  the  heat 
and  pliancy  in  the  substance,  that  the  spirit  may  neither  be  bo 
hurried  as  to  break  out,  nor  be  confined  by  the  obstinacy  of 
the  parts ;  but  may  rather  be  able  to  mould  and  model  them 
like  wax. 

Agun,  that  most  noble  distinctioa  of  einrit  whidi  has  eo 
many  applications  (viz.  spirit  cut  ofiT;  q>irit  simply  branching ; 
spirit  at  once  branching  and  cellulate ;  of  which  the  first  is  the 
spirit  of  sU  inanimate  substances,  the  second  of  vegetables,  the 
third  of  animals),  is  brought  as  it  were  before  the  eyes  by 
several  iqptances  of  this  kind  of  reduction. 

In  like  manner  it  appears  that  the  more  subtle  textures  and 
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coDfignretioDB  of  tbinga  (though  die  entire  body  be  viuble  or 
tanfpble)  are  perceptible  nuther  to  the  raght  nor  touch.  And 
tiberefore  in  these  also  oux  information  comes  by  way  of  reduc- 
tion. Kow  the  most  radical  and  primary  difference  between 
configurations  is  drawn  &om  the  abundance  or  scantiness  of  the 
matter  occupying  the  same  space  or  dimensions.  For  all  other 
configurations  (which  hare  reference  to  the  dissimilarity  of  the 
parts  contained  io  the  same  body,  and  to  their  collocation  and 
position)  are  but  secondary  in  ctHuparison  with  the  former. 

Thus  let  the  nature  in  question  be  the  Expansion  or  Coition 
of  l&tter  in  bodies  compared  one  with  another;  viz.  how 
moch  matter  occnines  how  much  space  in  each.  For  tiiere  is 
nothing  more  true  in  nature  than  the  twin  propositions,  that 
"  nothing  is  produced  firom  nothing,"  and  "  nothing  is  reduced 
to  nothing,"  but  that  the  absolute  quantum  or  sum  total  of 
matter  remuns  unchanged,  without  increase  or  diminution. 
Nor  Is  It  less  tme  that  of  that  qoantom  of  matter  more  or  lees 
is  contuned  under  tiie  same  space  or  dimenuons  according  to 
the  diveruty  of  bo^es ;  as  in  water  more,  in  air  less ;  so  that 
to  assert  that  a  given  volnme  of  water  can  be  changed  'mU> 
m  equal  volume  of  ur  la  as  much  as  to  say  that  sometlui^ 
can  he  redoced  to  notiiing ;  as  on  the  other  hand  to  lountain. 
that  a  given  volome  of  air  can  be  turned  into  an  equal  volume- 
of  water,  is  the  same  as-to  say  that  Bomething  can  he  produced 
ont  of  nothing.  And  it  is  from  this  abundance  and  Bcaiitiiiefift 
of  matter,  that  the  abstract  notions  of  Dense  and  Bare,  though 
variously  and  promiscuonsly  used,  are  properly  speaking 
derived.  We  most  also  take  for  granted  a  third  proposition 
which  is  also  suflidentiy  oerttuQ ;  viz.  that  this  greater  or  leas 
quantity  of  matter  in  this  or  that  body  is  capable  of  being 
reduced  by  compazuon  to  calcniation  and  to  exact  or  nearly 
exact  proportions.  Thus  one  would  be  justified  in  asserting 
that  in  any  given  volume  of  gold  there  is  sudi  an  accumulation 
of  matter,  that  spirit  of  wine,  to  make  up  an  equal  quantity  of 
matter,  would  require  twenty^one  times  the  space  occupied  by 
the  gold. 

Now  the  accumulation  of  matter  and  Its  proportions  are 
made  manifest  to  the  sense  by  means  of  weight.  For  the 
w«ght  answers  to  the  quantity  of  matter,  in  the  parts  of  a 
tumble  body;  whereas  spirit  and  the  qiuintum  of  matter 
which  it  contune  cannot  be  ctmiputed  by  wught ;  for  it  rather 
o  8 

Digitizecy  Google 


t9S  TBANSLATION  OF  THE 

dimuushea  the  w^ht  tiwui  increMes  it  But  I  hftve  drawn  op 
A  very  aoconte  Table  on  this  Bubjeot ;  in  which  I  have  noted 
down  the  weights  and  Tolnmes  of  all  the  metals,  the  principal 
stones,  woode>  liqnon,  oils,  and  many  otiier  bodies  as  well 
natural  as  artifidal ;  a  thing  of  great  use  in  many  ways,  as 
well  for  light  of  information  as  for  direction  in  practice ;  and 
one  that  diaoloBei  many  tlungs  quite  beyond  expectation. 
Ifot  the  least  important  of  wbioh  is  this  —  it  shows  that  all 
the  variety  in  tangible  bodies  known  to  ua  (such  bodies  I 
mean  as  toe  tolerably  compaot  and  not  qnite  spongy  and 
hollow,  and  chiefiy  filled  with  lur)  doee  not  exceed  the  limit  of 
the  ratio  of  1  to  SI :  —  so  limited  is  nature,  or  at  any  rat» 
that  part  of  it  with  whidi  we  hare  principally  to  do. 

I  have  abo  thought  it  worth  whale  to  t^  whether  the  pro- 
pCHlions  can  be  calonluted  which  intangible  or  pneumatic  bodies 
bear  to  bodies  taogiblft  This  I  attempted  by  the  following 
oontnTance.  I  took  a  glass  ^lial,  capable  of  holding  about  an 
ounce ;  using  a  small  veeeel,  tiuit  less  heat  sought  be  required 
to  produce  ev^>oration.  This  [Aial  I  filled  with  B[»rit  of  wine 
almost  to  the  neck ;  seleetiiig  spirit  of  wine,  because  I  found 
by  the  former  TaUe  tiiat  of  all  taa^ble  bodies  (wibjcli  are  well 
united  wid  sot  hollow)  tiiia  is  the  rarest,  and  oontains  the  least 
quantity  of  matter  in  a  ^ven  Bpaoe.  AAer  that,  I  noted 
exactly  the  weight  of  tlw  spirit  and  phial  together.  I  th^i 
took  a  bladder,  oi^Mble  oi  holding  about  a  quart ;  &om  which 
I  squeezed  out,  as  wdl  as  I  oould,  all  the  air,  until  the  two 
sides  of  the  bladder  met.  The  bladder  I  had  preriouely  rubbed 
over  gentiy  with  oil,  to  make  it  closer ;  and  having  tiins  stopped 
up  the  poree,  if  there  were  any,  I  inserted  the  mouth  of  the 
plual  within  the  month  of  the  bladder,  and  tied  the  latter  tightiy 
round  the  foraterwith  a  tiiread,  smeared  with  wax  in  order  (iiat 
it  might  stiok  more  closely  and  tie  more  firmly.  After  this  I 
set  the  phial  on  a  chafing  dish  of  hot  coals.  Fresentiy  tiie 
steam  or  breath  of  the  B|Hrit  of  wine,  which  was  dilated  and 
rendered  pneumatic  by  t)w  heat,  began  gradually  to  expand 
the  bladder,  and  swelled  it  ont  on  all  aides  like  a  saiL  When 
this  ttxA.  plaoe,  I  inunediateJy  took  the  glass  off  tiie  Sre  {dacing 
it  on  a  carpet,  that  it  might  not  crack  witii  tiie  cold;  at 
the  same  time  making  a  hole  in  the  bladder,  lest  the  steam 
should  torn  liquid  ^ain  on  the  cessation  (tf  the  heat,  and  so 
disturb  tiie  c^culations.     I  then  removed  the  bladder,  and 
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weif^iiiig  the  spirit  of  wine  which  zetmuned,  computed  how 
much  hod  beeb  converted  into  steam  or  ur.  Then  comparing 
the  space  which  the  body  had  occnped  while  it  was  spirit  of 
wine  in  the  phial,  with  the  space  which  it  afterwards  occupied 
when  it  had  become  pnenmatic  in  the  bladder,  I  oompated  the 
resnlta ;  which  showed  clearly,  that  the  body  had  acquired  by 
the  change  a  degree  of  expansion  a  hundred  times  greater  that 
it  had  bad  before. 

Again,  let  Ute  nature  in  question  be  Heat  or  Cold,  in  a 
Aeg^ee  too  weak  to  be  perceptible  to  the  sense.  These  are 
made  nmufest  to  the  sense  by  a  oalendar  glass  such  as  I  have 
described  ^>ove.  For  the  heat  and  cold  are  not  themselves 
perceptible  to  the  touch,  but  the  heat  expands  the  air,  and  the 
cold  contracts  it.  Nor  again  is  this  expansion  and  contisction 
of  the  air  perceptible  to  the  right;  but  the  expsnsion  of  the 
ur  depresses  the  water,  the  ccntraotion  raises  it ;  and  so  at  last 
is  made  manifest  to  the  sight ;  not  before,  nor  otbwwise. 

Again,  let  the  nature  in  question  be  the  Mixture  of  Bodies ; 
vis.  what  they  contuo  d  water,  oil,  spirit,  ash,  salt,  and  the 
like ;  or  (to  take  a  particnlor  instance)  what  quantity  of  butter, 
curd,  whey,  &&,  is  contained  in  milk.  These  mixtures,  so 
for  as  relates  to  tangiUe  elements,  are  made  manifest  to  the 
sense  by  artificial  and  skiUiil  separations.  But  the  nature  of 
the  spirit  in  them,  though  not  immediately  percoved,  is  yet 
disoovered  by  the  different  motaous  and  efforts  of  the  tangible 
bodies  in  the  very  act  and  process  of  their  separation ;  and  also 
by  the  acridities  and  oorrorions,  and  by  the  different  colours, 
smells,  and  tastes  of  tbe  same  bo^es  after  separation.  And  in 
this  department  men  have  laboured  hard,  it  is  true,  with  distil- 
latims  and  artificial  separations,  bat  not  with  much  better 
success  than  in  the  other  experiments  which  have  been  hitherto 
in  use ;  for  they  have  but  groped  in  the  dark,  and  gone  by 
blind  ways,  and  with  efforts  punstakingrather  than  intelligent; 
and  (what  is  worst  of  all)  without  attempting  to  imitate  or 
emulate  nature,  but  ratber  destroying  by  the  use  of  violent 
heats  and  over-strong  powers  all  that  more  subtie  configuration 
in  which  the  occult  virtues  and  sympathies  of  things  chiefly 
reride.  Nor  do  they  remember  or  observe,  while  making  such 
separations,  the  circumstance  which  I  have  elsewhere  pointed 
out,  —  namely,  that  when  bodies  are  tormented  by  fire  or  other 
means,  many  qualities  ore  communicated  by  the  fire  itself,  and 
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by  the  bodies  emplojed  to  effect  the  separation,  which  did  not 
exist  preriooBly  in  the  compound;  whence  strange  &llacies 
have  arisen.  '  For  it  must  not  be  supposed  that  all  the  vapour 
which  is  discharged  firom  water  by  Uie  action  of  fire,  was  for- 
merly vapour  or  air  in  the  body  of  the  water ;  the  ftct  being 
that  the  greatest  part  of  it  was  created  by  the  expansion  of  the 
water  from  the  heat  of  the  fire. 

So  in  general,  all  the  nice  tests  of  bodies  whether  natural  or 
artificial,  hy  which  the  genuine  are  distinguished  from  the 
adulterated,  the  better  from  the  viler  sort,  should  be  referred 
to  this  division ;  for  they  make  manifest  to  the  sense  things 
not  directly  perceptible,  by  means  of  thoBC  which  are.  They 
should  therefore  he  sought  and  collected  from  all  quarters  with 
diligent  care. 

With  regard  to  ihe  fifth  way  in  which  objects  escape  the 
sense,  it  is  obvioos  that  the  action  of  sense  takes  place  in  motion, 
and  that  motion  takes  place  in  time.  If  therefore  the  motion 
of  any  body  be  either  so  slow  or  so  quick  that  it  bears  no  pro- 
portion to  the  moments  which  the  sense  takes  to  act  in,  the 
object  is  not  perceived  at  all;  as  in  the  motion  of  the  hand 
of  a  clock,  and  again  in  the  motion  of  a  musket  ball.  Now 
motion  which  is  too  slow  to  be  perceived  is  easily  and  usually 
made  manifest  to  the  sense  by  means  of  aggregates  of  motion. 
Motion  which  is  too  quick  has  not  hitherto  been  competently 
measured;  and  yet  the  inveBtigatios  of  nature  requires  that 
this  be  done  in  some  cases. 

In  the  sixth  kiud,  where  the  sense  is  hindered  by  the  too 
great  power  of  the  object,  the  reduction  may  be  effected  either 
by  removing  the  object  to  a  greater  distance  from  the  sense ; 
or  by  deadening  its  effects  by  the  interposition  of  a  medium 
which  will  weaken  without  annihilating  the  object;  or  by  ad^ 
mitttng  and  receiving  the  reflexion  of  the  object,  where  the 
direct  impression  is  too  powerful ;  as  that  of  the  aun  for  instance 
in  a  baun  of  water. 

The  seventh  cause,  where  the  sense  is  so  chained  with  one 
object  that  it  has  no  room  for  the  admisuon  of  another,  is 
almost  wholly  confined  to  the  sense  of  smell,  and  has  little  to  do 
with  the  matter  in  band.  So  much  then  for  the  reduction  of 
the  non-sensible  to  the  sensible, — or  the  modes  of  nujdng 
manifest  to  the  sense  things  not  directly  perceptible  by  means 
of  others  which  are. 
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Sometimea  however  the  reduction  is  made  not  to  the  sense  of 
a  man,  bnt  of  some  other  animal,  whose  sense  in  some  cases  is 
keener  than  man's ;  as  of  certain  scents  to  the  sense  of  a  dog ; 
of  the  light  which  is  latent  in  tur  when  not  illumined  from 
without  to  the  sense  of  a  cat,  owl,  and  sunilar  ammals,  which 
see  in  the  dark.  Por  Telemns  has  justly  obeerved,  that  there  is 
in  the  ur  itself  a  certun  ori^nal  light,  though  ^nt  and  weak, 
and  hardly  of  any  use  to  the  eyes  of  men  and  most  aoimab ; 
inasmuch  as  animals  to  whose  sense  this  light  is  adapted  see  in 
the  dark,  which  it  is  hardly  to  be  believed  they  do  either  with- 
out light,  or  by  a  light  within. 

Observe  also,  tliat  at  present  I  am  dealing  with  the  de- 
ficien<»ea  of  the  senses  and  their  remedies.  The  deceptions 
of  the  senses  most  be  referred  to  the  particular  inquiries  con- 
cerning B^ise  and  the  objects  of  sense ;  excepting  only  that 
grand  deception  of  the  senses,  in  that  they  draw  the  lines  of 
nature  with  reference  to  man  and  not  with  reference  to  the 
universe ;  and  this  is  not  to  be  corrected  except  by  reason  and 
universal  philosophy. 

XLl. 

Among  Prerogative  Instances  I  will  pnt  in  the  eighteenth 
place  Irutaneei  of  the  Road;  which  I  also  call  TravelHng  Iv- 
gtances  and  Artieiilate  Inttaneet,  They  are  those  which  point 
out  the  motions  of  nature  in  their  gradual  prt^p-ess.  This 
class  of  instances  escapes  the  observation  rather  than  Ihe  sense. 
For  it  is  strange  how  careless  men  are  in'  this  matter;  for  they 
study  nature  only  by  fits  and  at  intervals,  and  when  bodies 
are  finished  and  c<mipleted,  not  while  she  is  at  work  upon 
them.  Yet  if  any  one  were  desirous  of  examining  and  study- 
ing the  contrivances  and  industry  of  an  artificer,  he  would  not 
be  content  with  beholding  merely  the  rude  materials  of  the 
art,  and  then  the  completed  works ;  but  would  rather  wish  to 
be  present  while  the  artificer  was  at  his  labours  and  carrying 
his  work  on.  And  a  like  coarse  should  be  taken  with  the 
investigation  of  nature.  For  instance,  if  we  are  inquiring 
into  the  vegetation  of  plants,  we  must  begin  from  the  very 
sowing  of  the  seed,  and  observe  (as  we  may  easily  do,  by 
tmking  out  day  after  day  the  seeds  that  have  hun  in  the  groimd 
two  days,  three  days,  four  days,  and  so  on,  and  carefiilly  ex- 
amining them)  how  aud  when  the  seed  begins  to  puff  and 
swell,  and  to  be  as  it  were  filled  with  spirit ;  secondly,  how  it 
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begina  to  bunt  die  skin  and  put  fortli  fibres,  at  &.e  Hune  time 
raising  iteelf  slightiy  upwards,  unless  the  ground  be  very  stiff; 
also,  how  it  puts  forth  its  fibres,  some  for  the  root  downwards, 
and  some  for  the  stem  upwards,  and  sometimes  also  creeping 
udeways,  if  it  there  finds  the  ground  more  open  and  yielding ; 
with  many  other  tilings  of  the  kind.  In  the  same  way  we 
should  examine  the  hatching  of  egga,  in  which  we  might  easily 
obserre  the  whole  process  of  vivification  and  organisation,  and 
see  what  parts  proceed  from  the  yolk,  and  what  from  the  white 
of  the  egg,  and  so  finth.  A  similar  course  should  be  taken 
with  animals  generated  fi*(»n  patrefitotion.  For  to  prosecute 
such  inquiries  ooncemii^  perfect  animals  by  cutting  out  the 
fcetus  fixHn  the  womb  would  be  too  inhnmaa,  except  when 
opportunitieB  are  affinded  by  abortions,  lite  chase,  and  the  lika. 
There  should  therefore  be  set  a  s(»t.of  night  watch  over  nature, 
as  showing  herself  better  by  night  tiian  by  day.  For  these 
may  be  regarded  as  night  studies  by  reason  of  the  smallnees  of 
OUT  candle  and  its  oontinnal  burning. 

The  same  too  should  be  attempted  with  inanimate  substancea; 
as  I  have  done  myself  in  investigating  the  expansion  of  liquids 
by  fire,  for  there  is  one  mode  of  expansion  in  water,  another 
in  wine,  another  in  vinegar,  another  in  veijuice;  and  quite 
another  in  milk  and  oil ;  as  wss  easily  to  be  seen  by  boiling 
them  over  a  slow  fire,  and  in  a  gUss  vessel,  in  which  every- 
thing may  be  clearly  distinguished.  These  matters  however  I 
touch  but  briefly ;  meauing  to  treat  of  them  more  fully  and 
exactly  when  I  come  to  the  discovery  of  the  Latent  Proeeta  of 
thinga.  For  it  should  all  along  be  borne  in  mind  that  in  this 
place  I  am  not  handling  the  thinge  themselvee,  but  only  ^ving 
examples. 


Among  Prerogative  loBtances  I  will  put  in  the  nineteenth 
place  Supplementary  or  Substitutive  Instance*  ;  which  I  also  call 
Imtancei  of  Befiiffe.  They  are  those  which  supply  information 
when  the  senses  entirely  ^1  us ;  and  therefore  we  fiy  to  them 
when  appropriate  instances  are  not  to  be  had.  Kow  Substitu- 
tion is  made  in  two  ways ;  either  by  gradual  i^prozimation  or 
by  analogy.  To  take  an  example.  There  is  no  medium  known 
by  the  interposition  of  which  the  operation  of  the  magnet  ia 
drawing  iron  is  entirely  prevented.     Gold  placed  between  does 
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not  atop  iti  nor  Bilrer,  nor  stone,  nor  glass,  wood,  water,  oil, 
doth  or  fibrous  eobstances,  ur,  flume,  &c.  Bnt  yet  by  nice 
tests  some  medium  m»y  poeribly  be  found  to  deaden  its  virtue 
more  than  any  other ;  compaiatively,  tbat  is,  and  in  some  degree. 
Thna  it  may  be  that  the  magnet  vohH  not  attract  iron  as  well 
throogh  a  maaa  of  gold,  ai  through  an  equal  space  of  air,  or 
through  ignited  ulver  as  well  as  through  cold ;  and  so  in  other 
cases.  For  I  have  not  made  the  trial  myself  in  these  cases. 
It  is  enough  to  propose  such  experiments  by  way  of  example. 
Agun  tltere  is  no  body  we  are  acquainted  with  which  does  not 
contract  heat  on  being  broi^hf  near  the  fire.  And  yet  wr 
etmtzaote  heat  much  more  quickly  than  stone,  Such  ia  the 
Substitution  which  ia  made  by  gradnal  approximation. 

Substitution  by  analogy  is  doubtless  useful,  but  is  less  cer-, 
tsin,  and  should  therefore  be  apjdied  with  some  judgment.  It 
is  enployed,  when  things  not  directly  perceptible  are  bronght 
within  reach  of  the  sense,  not  by  perceptible  operations  of  the 
imperc^tible  body  itself,  but  by  obserration  of  some  cognate 
body  which  is  perceptible.  For  example,  suppose  we  are  in- 
quiring into  the  Mixture  of  Spirits,  which  are  inrisible  bodies ; 
there  seems  to  be  a  certun  affinity  between  bodies  and  the 
matter  that  feeds  or  nouiishes  them.  Now  the  food  of  flame 
ae^ns  to  be  oil  and  lat  substances ;  of  air,  water  and  watery 
•abetanecs ;  for  flame  multiplies  itself  over  exhalations  of  oU, 
air  over  the  vapour  of  water.  We  should  therefore  look  to  the 
mixture  of  water  and  oil,  wluch  manifests  itself  to  the  sense ; 
nnce  the  mixture  of  air  and  flame  escapes  the  sense.  Kow  oil 
and  water,  which  are  mingled  together  Tcry  imperfectiy  by  oom- 
ponlitm  or  a^tation,  are  in  herbs  and  blood  and  the  parts  of 
animals,  very  subtly  and  finely  mingled.  It  is  poralble  there- 
fore that  something  similM:  may  be  the  case  with  the  mixture 
of  flame  uid  air  in  pneumatic  bodies;  which,  though  not 
readily  mingling  by  simple  commixture,  yet  seem  to  be  mingled 
tt^^ether  in  the  spirits  of  plaota  and  animals ;  especially  as  all 
animate  spirit  feeds  on  moist  substances  of  both  kinds,  watery 
and  fat,  as  its  proper  food. 

Again,  if  the  inquiry  be  not  into  the  more  perfect  mixtures 
ef  pneumatic  bodies,  but  simidy  into  their  compoution ;  that 
is,  whether  they  be  readily  incorporated  together ;  or  whether 
there  be  not  rather,  for  example,  certain  winds  and  exhalations 
or  other  pneumatic  bodies  which  do  not  mix  with  common  air, 
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but  remun  Buspended  and  floating  therein  in  globules  and  drops ; 
and  are  rather  broken  and  crushed  by  the  air  than  admitted 
into  or  incorporated  with  it ;  this  is  a  thing  which  cannot  be 
made  manifest  to  the  senses  in  common  ur  and  other  pneumatic 
bodies,  by  reason  of  thmr  subtlety ;  yet  how  far  the  thing  may 
take  place  we  may  conceiTe,  by  way  of  image  or  representation, 
from  what  takes  place  in  such  liquids  as  quickmlver,  oil,  or 
water;  and  likewise  from  the  breaking  up  of  ur  when  it  is 
dispersed  in  water  and  rises  in  little  bubbles ;  and  again  in  the 
thicker  kinds  of  smoke;  and  lastiy  in  dust  rused  and  floating 
in  the  air ;  in  all  of  which  caabs  no  incorporation  takes  place. 
Now  the  representation  I  haTe-described  is  not  a  bad  one  for 
the  matter  in  question,  provided  that  diligent  inquiry  has  been 
first  made  whether  there  can  be  such  a  heterogeneity  in  pneu- 
matic bodies  as  we  find  there  is  in  liquids ;  for  if  there  can^ 
then  these  images  by  analogy  may  not  inconvenienUy  be  sub- 
stituted. 

But  with  regard  to  these  Supplementary  Instances,  although 
I  stated  that  information  was  to  be  derived  from  them  in  the 
absence  of  instances  proper,  as  a  last  resource ;  yet  I  wish  it  to 
be  understood  that  they  are  also  of  great  use,  even  when  proper 
instances  are  at  hand ;  for  the  purpose,  I  mean,  of  corroborating 
the  information  which  the  others  supply.  But  I  shall  treat  of 
them  more  fully,  when  I  come  in  due  course  to  speak  of  the 
Supports  of  Induction. 


Among  Prerogative  Instances  I  will  put  in  the  twentiedi 
place  Dittecting  Instancet ;  which  I  also  call  AuxAening  Tn- 
stancea,  but  for  a  different  reason,  I  call  them  Awakening, 
because  they  awaken  the  understanding ;  Dissecting,  because 
they  dissect  nature ;  for  which  reason  also  I  sometimes  call 
\  them  Democritean.  They  are  those  which  remind  the  under- 
I  standing  of  the  wonderful  and  exquisite  subtiety  of  nature,  so 
/  as  to  stir  it  up  and  awaken  it  to  attention  and  observation  and 
due  investigation.  Such,  for  example,  as  these  following : 
that  a  little  drop  of  ink  spreads  to  so  many  letters  or  lines ; 
that  silver  gilt  stretches  to  such  a  length  of  gilt  wire ;  that  a 
tiny  worm,  such  as  we  find  in  the  skin,  possesses  in  itself  both 
spirit  and  a  varied  organisation  ;  that  a  littie  saffiron  tinges  a 
whole  ht^diead  of  water ;  that  a  little  civet  or  musk  scents  a 
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mocb  laiger  volume  of  air;  tliat  a  little  incense  laieeB  sach  a 
cloud  of  smoke ;  iliat  Boch  exquisite  differencea  of  sounds,  as  I 
aiticulata  words,  are  oanied  in  every  direction  through  the  ur,J 
and  perce  even,  though  coofflderably  weakened,  through  the; 
holes  and  pores  of  wood  and  water ;  and  are  moreoTer  echoed 
back,  and  tliat  too  with  such  distinctneas  and  velocity;  that  light! 
and  colour  pass  through  the  solid  eubstanceB  of  glass  and  waterl 
so  speedily,  and  in  so  wide  an  extent,  and  with  sacb  copoai 
and  exquisite  variety  of  images,  and  are  also  refracted  and 
reflected ;  that  the  magnet  acts  through  bodies  of  all  sorts,  even 
the  most  compact;  and  yet  (which  is  more  strange)  that  in  all 
these,  passing  as  they  do  through  an  indifferent  medium  (such 
as  the  air  is),  the  action  of  one  does  not  much  interfere  with 
the  action  of  another ;  that  is  to  say,  that  at  the  same  time  tbere 
are  carried  throngh  spaces  of  ur  so  many  images  of  visible 
objects,  BO  many  impressions  of  articulate  sound,  so  many  dis-  '\ 
tinct  odours,  as  of  a  violet,  rose.  Sec  ;  moreover  beat  and  c<dd,  I 
and  mimetic  influences ;  all  (I  say)  at  once  without  impeding 
one  andber,  just  as  if  they  bad  their  own  roads  and  passages 
set  apart,  and  none  ever  struck  or  ran  against  other. 

To  these  Dissecting  Instances  it  is  useful  however  to  sub- 
join instances  which  I  call  Lunits  of  Dissection ;  as  that  in 
the  caaes  above  mentioned,  though  one  action  does  not  disturb 
or  impede  anotber  action  of  a  different  kind ;  yet  one  action 
does  overpower  and  extinguish  another  action  of  the  same 
kind ;  as  the  light  of  the  sun  extinguishes  that  of  a  glowworm ;  . 
the  report  of  a  cannon  drowns  the  voice ;  a  strong  scent  over- 
powera_a.more_  .delicat«  one;  an  intense  beat  a  milder  one ;  a 
plate  of  iron  interposed  between  a  magnet  and  another  piece  of 
iron  destn^s  the  action  of  the  magnet.  But  this  subject  also 
will  find  its  proper  place  among  tbe  Supports  of  Induction. 


So  mnch  for  instances  which  lud  the  senses ;  instances  which 
are  chiefly  useful  for  the  Informative  Part  of  our  subject.  For 
information  commences  with  the  senses.  But  the  whole  busi- 
ness terminates  in  Works ;  and  as  the  former  is  the  b^inning, 
so  the  latter  is  the  end  of  the  matter.  I  will  proceed  there- 
fore with  tbe  instances  which  are  preeminently  useful  for  the 
Operative  Part.  They  are  of  two  kinds,  and  seven  in  number, 
^ogh  I  call  them  all  by  the  general  name  of  Praetieal  In- 
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tfymca.  In  tbe  Operatire  Part  there  are  two  defects,  tnd 
two  owTeeponding  preiogatives  of  inBtanaeB.  For  operation 
either  fails  lu  or  it  oTertaake  ub.  The  chief  cause  of  fiuloie 
in  operation  (espeeiallf  after  natnrea  haTe  been  tUligeatly 
invec^gated)  is  ^e  ill  detenninataon  and  measnremMit  of  the 
forces  and  aotiont  of  bodies.  Kow  the  forces  and  aotaone  of 
bodies  aze  <»n;umsoribed  and  meamred,  either  hy  distances 
of  space,  or  b;  momenta  c^  time^  or  by  ooncentratioji  of 
qiunlit;',  or  by  predominance  of  virtae ;  and  unlesa  these  fonr 
thii^  have  been  well  and  carefxilly  woghed,  wa  ^lall  have 
sdences,  fur  periuvps  in  theory,  but  id  practice  inefficient 
The  four  instaooes  which  are  useful  in  this  point  of  view  I 
class  under  one  head  as  Mathematical  Imtaneeg  and  Imtaiiett 
of  MeamremetU. 

Operation  comes  to  overtask  us,  either  through  the  admix- 
ture of  uBelees  matters,  at  through  the  multiplicity  of  instin- 
mentfl,  or  through  the  bulk  of  tlie  material  and  of  the  bodies 
that  may  happen  to  be  required  for  any  particnlar  work.  Those 
instances  thwelbre  ought  to  be  valued,  which  uther  direct  prac- 
tice to  the  objects  most  useful  to  mankind ;  or  which  save  in- 
Btruments ;  or  which  spare  material  and  proncdon.  The  three 
instances  which  serve  ua  here,  I  class  together  as  JVopttunu 
or  ^«iiettoZeiU  Itutancet,  These  seven  Instances  I  will  now 
disease  separately,  and  with  them  eonolude  that  division  of 
my  subject  which  relates  to  the  Prerogatives  w  Bank  of  In- 
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Among  Prerogative  Instances  I  will  put  in  the  twenty- 
first  i^ace  Inaiancea  of  the  Rod  or  Rule;  which  I  also  call 
Inttancet  of  Range  at  of  Limitatum.  For  the  powers  and 
motions  of  things  act  and  take  effect  at  diatances,  not  indefinite 
or  actudental,  but  finite  and  fixed;  so  that  to  ascertuo  and 
observe  liiese  distances  in  tbe  invest^tion  of  the  several 
natures  is  of  the  greatest  advantage  to  practice,  not  only  to 
prevent  its  failure  but  alao  to  extend  wad  lociease  its  power. 
For  we  are  sometimes  enabled  to  extend  the  range  of  powers, 
and  as  it  were  to  dJTn'niflh  distaoDes ;  as  for  instance  by  the 
uae  of  telescopes. 

Moat  of  these  powers  act  and  take  effect  only  by  manifest 
contact;  as  in  the  impact  of  two  bodies,  where  the  one  does 
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not  more  the  other  from  its  [daoe  nnlen  they  touch  each 
other.  Also  medjcioea  that  ore  ^>plied  externally,  w  omt< 
ments  or  plaaters,  do  not  exert  dieir  virtuet  witboat  touching 
the  body.  Finally  the  objects  of  the  tast«  and  touch  do  not 
•trike  those  seneee  iinleBs  they  be  contignoua  to  the  oif;ans. 

There  are  also  powers  which  act  at  a  distance,  though  a  very 
small  one ;  and  of  these  only  a  few  have  been  hitherto  observed, 
albeit  there  are  many  more  than  men  so^ect;  as  (to  take 
common  examples)  when  amber  or  jet  attracts  straws ;  bubbles 
dinoWe  bubbles  on  being  brought  together ;  certain  purgative 
medicines  draw  humonrt  downwards,  and  the  like.  So  too  the 
m^netio  power  by  which  iron  and  a  m^net,  or  two  magnets, 
are  made  to  meet,  operates  within  a  fixed  but  nairow  q>here  of 
■dioa ;  but  if  there  be  any  magnetio  virtue  flowing  from  the 
earth  (a  little  below  the  surface),  and  acting  <m  a  steel  needle 
in  respect  of  its  polarity,  the  aotion  operates  at  a  great  distance. 

Again,  if  there  be  any  magnetic  power  which  operates  by 
omsent  between  the  globe  of  the  earth  and  heavy  bodies,  or 
between  the  globe  of  the  moon  and  the  waters  of  the  sea  (as 
seems  highly  probable  in  the  semi-^nenstrual  ebbs  and  floods), 
or  between  the  starry  sphere  and  the  planets,  whereby  the  latter 
are  attracted  to  tfaeir  apogees ;  all  these  must  operate  at  veiy 
great  distances.  There  are  found  also  certtun  materials  which 
catdi  fire  a  long  way  off;  as  we  are  told  the  naphtha  of  Babylon 
does.  Heat  also  ineinnates  itself  at  great  Stances;  as  also 
does  cold;  insomuch  that  by  the  inhabitants  of  Canada  the 
masses  of  ice  that  break  loose  and  float  about  the  northern 
ocean,  and  are  borne  through  the  Atlantic  towuds  that  coast, 
are  perceived  at  a  great  distance  by  the  cold  they  give  out 

iPer^mes  also  (tiiough  in  these  there  appears  to  be  always  a 
oertun  corporeal  dischai^e)  aet  at  remarkable  distances;  as 
thoee  flnd  who  sul  along  the  coasts  of  Florida,  or  some  parts  of 
Spain,  where  there  are  whole  woods  of  lemon  and  orange  and 
like  odoriferous  trees,  or  thickets  of  rosemary,  marjoram,  and 
the  like.  Lastly  the  radiations  of  light  and  impressions  of 
sound  <^nite  at  vast  distances. 

But  whether  the  distances  at  which  these  powers  act  be 
great  or  small,  it  is  certain  that  they  are  all  finite  and  fixed  in 
the  nature  of  things,  so  that  there  is  a  certain  limit  never  ex- 
ceeded ;  and  a  limit  which  depends  either  on  the  mass  or  quan- 
tity of  matter  in  the  bodies  acted  on;  or  on  the  strength  or 
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weabieas  of  die  powen  acting;  or  on  the  helps  or  hinJruices 
presented  by  the  media  in  whidi  they  act ;  all  irhich  things 
should  be  observed  and  brought  to  computation.  Moreover 
the  meaBurements  of  violent  motions  (aa  they  are  called),  as  of 
projectiles,  guns,  wheels,  and  the  like,  mnce  these  also  have 
manifestly  their  fixed  limits,  should  be  observed  and  computed. 

There  are  found  also  certwn  motions  and  virtues  of  a  contrary 
nature  to  ihose  which  operate  by  contact  and  not  at  a  distance ; 
namely,  those  which  operate  at  a  distanco  and  not  by  contact ; 
and  agiun  those  which  operate  more  feebly  at  a  less  distance,  and 
more  powerfully  at  a  greater.  The  act  of  sight  for  instance  is 
not  wdl  performed  in  contact,  bat  requires  a  medium  and  a 
distance.  Yet  I  remember  being  assured  by  a  person  of  ver^ 
city  that  he  himself  under  an  opemtion  for  the  cataract,  when 
a  ^mall  mlver  needle  was  inserted  within  the  first  coat  of  the 
eye  in  order  to  remove  the  pellicle  of  the  cataract  and  push  it 
into  a  comer,  saw  moat  distinctly  the  needle  passing  over  the 
very  pnpiL  Bat  though  this  may  be  true,  it  is  manifest  that 
large  bodies  are  not  well  or  distinctly  seen  except  nt  the  vertex 
of  a  cone,  the  rays  from  the  object  converging  at  a  certun  dis- 
tance from  it.  Moreover,  old  people  see  objects  better  at  a 
little  distance  thut  if  quite  dose.  In  projectiles  too  it  is  cerr 
tun  that  the  impact  is  not  so  violent  at  too  small  a  distance  as 
it  is  a  litde  further  off.  These  therefore  and  like  things  e^ould 
be  observed  in  the  measurements  of  motions  with  regard  to 
distances. 

There  is  also  another  kind  of  local  measurement  of  motions 
which  most  not  be  omitted.  This  has  to  do  with  motions  not 
progressive,  but  spherical ;  that  is,  with  the  expansion  of  bodies 
into  a  greater  sphere  or  their  contraction  into  a  less.  For 
wnong  our  measurements  of  motions  we  must  inquire  what 
degree  of  compression  or  extension  bodies  (according  to  their 
nature)  eanly  and  ireely  endure,  and  at  what  point  they  be^n 
to  resist,  till  at  last  they  will  bear  no  more.  Thus  when  a 
blown  bladder  is  compressed,  it  allows  a  certun  compression 
of  the  ur,  but  if  the  compression  be  increased,  the  ur  does 
not  endure  it,  and  the  bladder  bursts. 

But  this  same  thing  I  have  tested  more  accurately  by  a 
subtle  experiment  I  took  a  small  bell  of  metal,  light  and  thin, 
such  as  is  used  for  holding  salt,  and  plunged  it  into  a  basin  <^ 
water,  so  that  it  carried  down  with  it  the  air  contuned  in  its 
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cavity  to  tlie  bottom  of  the  bauo ;  vhere  I  had  previously  placed 
a  small  globe,  on  which  the  bell  was  to  light.  I  found  then 
that  if  the  globe  was  small  enough  in  proportion  to  tlie  cavity, 
the  air  contracted  itself  into  a  less  space,  and  was  umply 
squeezed  bother,  not  squeezed  out.  But  if  it  was  too  lai^e 
for  ihe  fur  to  yield  ireely,  tlien  the  lur  impatient  of  greater 
pressure  rused  the  bell  on  one  side,  and  rose  to  the  surface  in 
bubbles. 

Again  to  teat  the  extension,  as  well  as  compression,  of  which 
air  was  susceptible,  I  had  recourse  to  the  following  device.  I 
took  a  gloss  egg,  with  a  small  hole  at  one  end  of  it,  and  baring 
drawn  out  the  air  through  the  hole  by  violent  snction,  I 
immediately  etopt  up  the  hole  with  my  finger,  and  plunged  the 
e^  into  water,  and  then  took  away  my  finger.  The  ur 
having  been  extended  by  the  suction  and  dilated  beyond  its 
natural  dimeiuions,  and  therefore  struggling  to  contract  itself 
agun  (so  that  if  the  egg  had  not  been  plunged  into  the  water, 
it  would  have  drawn  in  air  with  a  hissing  sound),  now  drew  in 
water  in  sufiScnent  quantities  to  allow  the  ur  to  recover  its  old 
sphere  or  dimenuon. 

Now  it  is  certain  that  the  rarer  bodies  (such  as  air)  allow  a 
considerable  degree  of  contraction,  as  has  been  stated ;  but  that 
tangible  bodies  (such  as  water)  suffer  compresuon  with  much 
greater  difficulty,  and  to  a  less  extent.  How  far  they  do  suffer 
it,  I  have  investigated  in  the  following  experiment.  I  had  a 
hollow  globe  of  lead  made,  capable  of  holding  about  two  pints, 
and  sufficiently  thick  to  bear  considerable  force.  Having 
made  a  hole  in  it,  I  filled  it  with  water,  and  then  stopt  up  the 
hole  with  melted  lead,  bo  that  the  globe  became  quite  solid.  I 
then  flattened  two  opposite  sides  of  the  globe  with  a  heavy 
hammer,  by  which  the  water  was  necessarily  contracted  into 
leas  apace;  a  sphere  being  the  figure  of  largest  capacity. 
And  when  the  hammering  had  no  more  effect  in  making  the 
water  shrink,  I  made  use  of  a  mill  or  press ;  till  the  water 
impatient  of  further  pressure  exuded  though  the  solid  lead 
like  a  fine  dew.  I  then  computed  the  space  lost  by  the  com- 
presuon,  and  concluded  that  this  was  the  extent  of  compression 
which  the  water  had  suffered;  but  only. when  constrained  by 
great  violence. 

Bat  the  compres^on  or  exten«on  endured  by  more  solid, 
dry,  or  more  compact  bodies,  such  as  wood,  stones  and  metals, 
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13  still  less  than  tliis,  and  scatcelf  perceptible.  For  they  &ee 
themaelvee  either  by  breaking,  or  by  moving  forward,  or  by 
other  efforta ;  aa  is  apparent  in  the  bending  of  wood  or  metal, 
in  clocks  moving  by  springB,  in  projectiles,  hammerings,  and 
numberless  other  motions.  And  all  these  things  with  their 
measures  should  in  the  inveBtigatios  of  nature  be  explored  and 
set  down,  either  in  their  certitude,  or  by  estimate,  or  by  com- 
parison, as  the  case  will  admit. 

XL  VI. 

Among  Prerogative  Instances  I  will  put  in  the  twenty- 
second  place  Instances  of  the  Course  ;  wUch  I  also  call  Instances 
of  tht  Water;  borrowing  the  term  fit>m  the  hourglasses  of  the 
anciente,  which  contained  water  instead  of  sand.  Hese  mea- 
sure nature  by  periods  of  time,  aa  the  Instances  of  the  Bod  by 
degrees  of  space.  For  all  motion  or  natural  action  is  per- 
formed in  time ;  some  more  quickly,  some  mora  slowly,  but  all 
in  periods  determined  and  fixed  in  the  nature  of  tlungs.  Even 
those  actions  which  seem  to  be  performed  suddenly  and  (as  we 
say)  in  the  twinkling  of  an  eye,  are  found  to  admit  of  d^ree 
Id  respect  of  duration. 

First  then  we  see  that  the  revolutions  of  heavenly  bodies  are 
accomplished  in  calculated  times ;  as  also  the  flux  and  reflux 
of  the  eea.  The  motion  of  heavy  bodies  to  the  earth,  and  of 
light  bodies  toward  the  heavens,  is  accomplished  in  definite 
periods,  varying  with  the  bodies  moved  and  the  medium  through 
which  they  move.  The  suling  of  ships,  the  movements  of 
animals,  the  taransmission  of  missiles,  are  all  performed  likewise 
in  times  wluch  admit  (in  the  aggregate)  of  measurement.  As 
for  heat,  we  see  boys  in  winter  time  bathe  their  hands  in  flame 
without  being  burned,  and  jugglers  by  nimble  and  equable 
movements  turn  veBsels  full  of  wine  or  water  upnde  down  and 
then  up  agun,  without  spilling  the  liquid;  and  many  other 
things  of  a  similar  kind.  The  compressions  also  and  ezpanmons 
and  eruptions  of  bodies  are  performed,  some  more  quickly, 
some  more  slowly,  according  to  the  nature  of  the  body  and 
motion,  but  in  certain  periods.  Moreover  in  the  explosion  of 
several  guns  at  once,  which  are  heard  sometimes  to  the  distance 
of  thirty  miles,  the  sound  is  caught  by  those  who  are  near  the 
spot  where  the  dischai^e  is  made,  sooner  than  by  those  who  are 
at  a  greater  distance.     Even  in  sight,  whereof  the   action  is 
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moat  rapid,  it  appears  that  iheve  are  required  certun  moments 
of  time  for  its  accomplishment ;  as  is  shown  by  thoae  things 
which  hj  reason  of  the  velocity  of  their  motion  cannot  be  seen 
— ae  when  a  ball  is  discharged  from  a  muaket  For  the  ball  flies 
past  in  less  time  than  the  image  conveyed  to  the  eight  requires 
to  produce  an  imiwession. 

This  fact,  with  otliers  like  it,  has  at  times  suggested  to  me 
a  strange  doubt;  viz.  whether  the  face  of  a  clear  and  starlight 
Ay  be  seen  at  the  instant  at  which  it  really  exists,  and  not  a 
little  later;  and  whether  there  be  not,  as  regards  our  eight 
of  heavenly  bodies,  a  real  time  and  an  apparent  time,  just 
like  the  real  place  and  apparent  place  which  is  taken  ac- 
count of  by  astronomers  in  Uie  correction  for  parallaxes.  So 
incredible  did  it  appear  to  me  that  the  images  or  rays  of 
heavenly  bodies  could  be  conveyed  at  once  to  the  ught  through 
such  an  immense  space,  and  did  not  rather  take  a  perceptible 
time  in  travelling  to  us.  But  this  suspicion  as  to  any  con- 
sidemble  interval  between  the  real  time  and  the  apparent 
afterwards  vanished  entirely,  when  I  came  to  think  of  tlie 
infinite  loss  and  diminution  of  quantity  which  distance  causes 
in  appearance  between  the  real  body  of  the  star  and  its  seen 
image  ;  and  at  the  same  time  when  I  observed  the  great  dis- 
tance (sixty  miles  at  the  least)  at  which  bodies  merely  white  are 
instantly  seen  here  on  earth ;  while  there  is  no  doubt  diat  the 
light  of  heavenly  bodies  exceeds  many  times  over  in  force  of 
radiation,  not  merely  the  vivid  colour  of  whiteness,  but  also  the 
light  of  every  flame  that  is  known  to  us.  Again  the  immense 
velocity  in  the  body  itself  as  discerned  in  its  duly  motion 
(which  has  so  astonished  cert^n  grave  men  that  they  preferred 
believing  that  the  earth  moved)  renders  this  motion  of  ejacula- 
tion of  rays  tlierefrom  (although  wonderful,  as  I  have  atad,  in 
speed)  more  easy  of  belief.  Bat  what  had  most  weight  of  all 
with  me  was,  that  if  any  perceptible  interval  of  time  were  in- 
terposed betfreen  the  reality  and  the  sight,  it  would  follow  that 
the  images  would  oftentimes  be  intercepted  and  confiised  by 
clouds  rising  in  the  meanwhile,  and  similar  disturbances  in  the 
medium.     And  thus  much  for  the  umple  measures  of  lime. 

Bat  not  only  mast  ve  seek  the  measure  of  motions  and 
actions  by  themselves,  but  much  more  in  comparison ;  for  this 
is  of  excellent  use  and  very  general  application.  Kow  ve  find 
that  tbe  flash  of  a  gan  is  seen  sooner  than  its  report  is  heard ; 
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nlihough  tlie  ball  must  neceosuily  strike  the  air  before  the 
flame  behind  it  can  get  out ;  and  tius  is  owing  it  seems  to  the 
motion  of  light  being  more  rapid  than  that  of  sound.  We  find 
too  that  visible  images  are  received  hj  the  sight  hetet  than 
they  are  dismissed ;  thus  the  strings  of  a  violin,  when  struck 
by  the  finger,  are  to  appearance  doubled  or  tripled,  because  a 
new  imi^  ia  received  before  the  dd  one  ia  gone ;  which  is  also 
the  reason  why  rings  being  spun  round  look  like  globes,  and 
a  lighted  torch,  carried  hastily  at  night,  seems  to  have  a  taiL 
And  it  was  upon  this  inequality  of  motions  in  point  of  velocity 
that  Galileo  built  his  theory  of  the  flux  and  reflux  of  the  sea ; 
Bupposing  that  the  earth  revolved  fkster  than  the  water  could 
follow  ;  and  that  the  water  therefore  first  gathered  in  a  heap 
and  then  fell  down,  as  we  see  it  do  in  a  baran  of  water  moved 
quickly.  Bat  this  he  devised  upon  an  assumption  which  can- 
not be  allowed,  viz.  that  the  eardt  moves ;  and  also  without 
being  well  informed  as  to  the  sexhorary  motion  of  the  tide. 

But  an  example  of  the  thing  I  am  treating  of,  to  wit,  the  com- 
parative measures  of  motions, — and  not  only  of  the  thing  itself, 
but  also  of  its  eminent  use  (of  which  I  spoke  just  now), — is 
conspicuous  in  mining  wilh  gunpowder ;  where  vast  masses  of 
eu*th,  buildings,  and  the  like  are  upset  and  thrown  into  the  ur 
by  a  very  email  quantity  of  powder.  The  cause  of  which  is 
doubtless  this ;  that  the  motion  of  expauHOn  in  the  impelling 
powder  is  quicker  many  times  over  than  the  motion  of  the 
reBisting  gravity  j  so  that  the  first  motion  is  over  before  the 
counter  motion  is  begun,  and  thus  at  first  the  resistance 
amounts  to  nothing.  Hence  too  it  happens  that  in  projectiles  it 
is  not  the  strong  blow,  but  the  sharp  and  quick,  that  carries  the 
body  furthest.  Nor  would  it  be  possible  for  the  small  quantity 
of  animal  spirit  in  animals,  especially  in  such  huge  creatures  as 
the  whale  or  elephant,  to  bend  and  guide  such  a  vast  mass  of 
body,  were  it  not  for  the  velocity  of  the  spirit's  motion,  and 
the  slowness  of  the  bodily  mass  in  exerting  its  resistance. 

This  one  thing  indeed  is  a  principal  foundation  of  the  ex- 
periments in  natural  magic,  of  which  I  shall  speak  presentiy ; 
wherein  a  small  mass  of  matter  overcomes  and  regulates  a  far 
larger  mass ;  I  mean  the  contriving  tbst  of  two  motions  one 
shall  by  its  superior  velocity  get  the  start  and  take  effect 
before  the  other  has  time  to  act. 

'Lastly,  tins  distinction  of  foremost  and  hindmost  ought  to  bo 

Digitizecy  Google 


NOVDH  OaOANUM.  213 

observed  is  every  natnnd  action.  Thus  in  an  infuaoo  of  riiu- 1 
barb  tbe  piu^tive  virtne  is  extracted  first,  the  astringent 
afterwards.  And  something  of  the  kind  I  have  found  on  steep- 
ing violets  in  vinegar,  where  the  sweet  and  delicate  scent  of 
ihe  flower  is  extracted  first,  and  then  the  more  earthy  part  of 
ibe  flower,  whidi  mars  the  scent.  Therefore,  if  violets  be 
steeped  in  vinegar  for  a  whole  day,  the  scent  is  extracted  much 
more  feebly ;  but  if  you  keep  them  in  foi's  quarter  of  an  hour 
only  and  then  take  them  out,  and  (since  the  scented  spirit  in 
vitrfeta  is  small)  put  in  fresh  violets  every  quarter  of  an  hour 
■a  many  as  six  times,  the  infunon  is  at  last  so  enriched  that 
although  there  have  not  been  violets  in  the  vinegar,  however 
renewed,  for  more  thou  an  hour  and  a  half  altt^ther,  there 
neverthdesB  rem^s  in  it  a  most  grateful  odour,  as  strong  as 
tiie  violet  itself,  for  an  entire  year.  It  should  be  observed 
however  that  the  odour  does  not  gather  its  ftiU  strength,  till 
after  a  month  from  the  time  of  infusion.  In  the  distillation 
too  of  aromatic  herbs  cmAed  in  spirit  of  wine,  it  appears  that 
there  first  rises  an  aqueous  and  useless  phlegm ;  then  a  water 
containing  more  of  the  spirit  of  wine;  and  lastly,  a  water  con- 
toning  more  of  the  aroma.  And  of  this  kind  there  are  to  be 
found  in  distillatioas  a  great  many  facts  worthy  of  notice.  Bat 
let  these  suffice  for  examples. 

XLvn. 

Among  Fren^tive  Instances  I  will  put  in  the  twenty-third 
I^ace  Inttancei  of  Quantity ;  which  (borrowing  a  term  from 
medicine)  I  also  call  Dotes  of  Nature.  These  are  they  which 
measure  virtues  according  to  the  quantity  of  the  bodies  in 
which  they  subsist,  and  show  how  far  the  mode  of  the  virtue 
depends  upon  the  quantity  of  tiie  body.  And  first  there  are 
certun  virtues,  whidi  subdst  only  in  a  coemioal  quantity ;  that 
is,  such  a  quantity  as  has  consent  with  the  oonfignration  and 
fitbrio  of  tiie  universe.  The  earth  for  instance  stands  fast ;  its 
parts  fall.  The  waters  in  seas  ebb  and  flow ;  but  not  in  rivers, 
except  through  the  sea  coming  up.  Secondly,  almost  all  par- 
ticular virtues  act  according  to  the  greater  or  less  quantity  of 
the  body.  Large  quantities  of  water  corrupt  slowly,  small 
ones  quickly.  Wine  and  beer  ripen  and  become  fit  to  drink 
much  more  quickly  in  bottles  duin  in  casks.  If  an  herb  be 
steeped  in  a  large  quantity  of  liquid,  infunon  takes  place 
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rather  tlisD  impregoatioD ;  if  in  a  small,  impr^natioD  mther 
than  infusion.  Thus  in  its  effect  on  the  human  hody  a  bath 
is  one  thing,  a  slight  BprinkHng  another.  Light  dews  again 
never  fall  in  the  air,  bat  are  dispersed  and  incorporated  with 
/  it  And  in  breathlog  on  precious  stones  you  may  see  the 
slight  moisture  instantly  dissolved,  like  a  cloud  scattered  by 
the  wind.  Once  more,  a  piece  of  a  magnet  does  not  draw  so 
much  iron  as  the  wlAle  magnet  On  the  other  hand  there  are 
virtues  in  which  smatlneee  of  quantity  has  more  effect ;  as  in 
piercing,  a  sharp  point  jnercee  more  quiakly  than  a  blunt  one ; 
a  pointed  diamond  cats  glass,  and  the  like. 

But  we  must  not  stay  here  among  indefinites,  but  proceed 
to  inquire  what  proportion  the  Quantity  of  a  Body  bears  to 
the  Mode  of  ita  Virtue.  For  it  would  be  natural  to  believe 
that  the  one  was  equal  to  the  other ;  so  tliat  if  a  ballet  of  an 
ounce  weight  falls  to  the  ground  in  a  given  time,  a  bullet  of 
two  ounces  ought  to  &11  twice  as  quickly ;  which  is  not  the 
fact  Kor  do  the  same  proportions  hold  in  all  kinds  of  virtues, 
but  widely  different.  These  measures  therefore  must  be  sought 
from  experiment,  and  not  £rom  likelihood  or  conjecture. 

Lastly,  in  all  investigation  of  nature  the  quantity  of  body 
— the  Dose,  as  it  were  —  required  to  produce  any  effect  must 
be  set  down ;  and  cautions  as  to  the  Too  Little  and  Too  Much 
be  interspersed. 


Among  Prerogative  Instances  I  will  put  in  the  twenty- 
fourth  phtce  Iiutance:  of  Str^ft;  which  I  also  call  Ihstaacea  of 
Predominance.  These  indicate  the  mutual  predominance  and 
subjection  of  virtues ;  which  of  them  is  stronger  and  prevails, 
which  of  them  is  weaker  and  gives  way.  For  the  motions  and 
efforts  of  bodies  are  compounded,  decomposed,  and  coutplieated, 
no  less  than  the  bodies  themselves.  I  will  therefore  first  pro- 
pound the  printnpal  kinds  of  motions  or  active  virtues ;  in  order 
that  we  may  be  able  more  clearly  to  compare  them  together  in 
point  of  strengtii,  and  thereby  to  point  out  and  designate  more 
clearly  the  Instances  of  Strife  and  Predominance. 

Let  the  First  Motion  be  that  motion  of  Retiatance  in  matter 
which  is  inherent  ia  each  several  portion  of  it,  and  iu  virtue  of 
which  it  absolutely  refuses  to  be  annihilated ;  so  that  no  fire,  no 
weight  or  pressure,  do  violence,  no  length  of  time  can  reduce 
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any  portion  of  nuttter,  be  it  ever  bo  email,  to  nothing ;  but  it 
will  ever  be  something,  and  occupy  acme  space ;  and,  to  what- 
ever struts  it  may  be  brought,  will  free  itself  by  chan^png  either 
its  form  or  its  |dace ;  or  if  this  may  not  bo,  will  subsiat  as  It  is ; 
and  will  never  come  to  such  a  pass  as  to  be  either  nodiing  or  no- 
where. This  motion  the  Schoolmen  (who  almost  always  name 
aod  define  things  rather  by  effects  and  incapacities  than  by 
inner  causes)  dther  denote  by  the  axiom  *'  Two  bodies  cannot 
be  in  one  place,"  or  call  "  The  motion  to  prevent  penetration 
of  dimensions."  Of  this  motion  it  is  nnneceasary  to  give 
examples,  as  it  ie  inherent  in  every  body. 

Let  the  Second  Motion  be  what  I  call  Motion  of  Connexion  ; 
by  which  bodies  do  not  suffer  themselves  to  be  separated  at 
any  point  from  contact  with  another  body;  as  delighting  in 
mntnal  conneuoD  and  contact.  This  motion  llie  Schoolmen 
call  "  Motion  to  prevent  a  vacuom,"  as  when  water  is  drawn  up 
by  suction  or  in  a  pump ;  the  fiesh  by  cupping-glasses ;  or  when 
water  stops  without  running  out  in  perfcnated  jars,  onlesa  the 
mouth  of  the  jar  be  opened  to  let  in  the  tar ;  and  in  numberless 
instances  of  a  similar  kind. 

Let  the  Third  Motion  be  what  I  call  Motion  of  Liberty;  by 
whidi  bodies  strive  to  escape  from  preternatural  pressure  or 
tenaon,  and  to  restore  themselves  to  &e  dimensions  suitable  to 
their  nature.  Of  this  motion  also  we  have  innumerable 
examples ;  such  as  (to  speak  first  of  escape  from  pressure)  the 
motion  of  water  in  swimming,  of  mr  in  flying,  of  water  in 
rowing,  of  air  in  the  undulations  of  winds,  of  a  spring  in 
clocks ;  of  which  we  have  also  a  pretty  instance  in  tlie  motion  of  I 
the  air  cinnpressed  in  children's  poj^ons,  when  they  hollow  out 
an  alder  twig  or  some  such  thing,  and  stuff  it  up  at  both  ends  \ 
with  a  piece  of  pulpy  root  or  the  like,  and  then  with  a  ramrod 
thrust  one  of  the  roots  or  whatever  the  stuffing  be  towards  the 
other  hole,  from  which  the  root  at  the  further  end  is  dischaiged 
with  a  report ;  and  that  before  it  is  touched  by  the  nearer  root 
or  the  ramrod.  As  for  bodies  escaping  from  tension,  this 
motion  disphtys  itself  in  fur  remaining  in  glass  eggs  after  suc- 
tion ;  in  strings,  in  leather  and  in  doth,  which  recoil  after  ten- 
sion, unless  it  has  gmned  too  great  strength  by  continuance ; 
and  in  similar  phenomena.  This  motion  the  Schoolmen  refer 
to  under  tbc  name  of  "  Motion  in  accordance  with  the  form  of 
the  Eilement;"  aa  injudicious  name  enough,  since  it  is  a  motion 

Digitizecy  Google 


216  TBANSLA.TION  OF  THE 

vliicli  belongs  not  only  to  fire,  aii  and  water,  bat  to  every 
■variety  of  BoUd  substance,  as  wood,  iron,  lead,  clotli,  parchment, 
&c. ;  eacli  of  which  bodies  has  its  own  proper  limit  of  dimenuoo, 
out  of  which  it  cannot  eauly  be  drawn  to  any  oonuderable  ex- 
tent. But  since  this  Motion  of  Liberty  is  of  all  tlie  most  ob- 
vious, and  is  of  infinite  application,  it  would  be  a  wise  thing  to 
distin^ish  it  well  and  clearly.  For  some  very  ooreleaaly  con- 
fuse this  motion  with  the  two  former  motions  of  BesistODce 
and  Connexion ;  the  motion,  that  is,  of  escape  from  pressure 
with  the  Motion  of  BeMstance ;  of  escape  from  tensioo  with  the 
Motion  of  Connexion ;  just  as  if  bodies  when  ctunpressed  yield 
or  expand,  that  there  may  not  ensue  penetradoo  of  ^menuons ; 
and,  when  stretched,  recoil  and  contract,  that  there  may  not 
ensue  a  vacuom.  Whereas  if  air  when  compressed  had  a  mind 
to  contract  itself  to  tlie  density  of  water,  or  wood  to  ihe  denraty 
of  stone,  there  would  be  no  necessity  for  penetration  of  dimen- 
sions; yet  there  might  be  a  &r  greater  compression  of  these 
bodies,  than  they  ever  do  actually  sustain.  In  the  some  way,  if 
water  had  a  mind  to  expand  to  the  rarity  of  air,  or  stone  to  the 
rarity  of  wood,  there  would  be  no  need  for  a  vacuum  to  ensue ; 
and  yet  there  might  be  effected  a  far  greater  extension  of  these 
bodies  than  they  ever  do  actually  sustain.  Thus  the  matter  is 
never  brought  to  a  penetration  of  dimensions  or  to  a  vacuum, 
except  in  the  extreme  limits  of  oondenaation  and  rarefaction; 
whereas  the  motions  of  which  I  speak  stop  far  short  of  these 
limits,  and  are  nothing  more  than  desires  which  bodies  have  foe 
preserving  themselves  in  their  conustencies  (or,  if  the  School- 
men like,  in  their  forms),  and  not  suddenly  departing  there- 
from, unless  ^ey  be  altered  by  gentie  means,  and  with  consent. 
But  it  is  far  more  necessary  (becaiise  mu<^  depends  upon  it) 
that  men  should  know,  that  violent  motion  (which  we  call 
Mechanical,  but  which  Democritus,  who  in  expounding  his 
primary  motions  is  to  be  ranked  even  below  second  rate  philo- 
sophers, called  Motion  of  Stripe)  is  nothing  more  than  this 
Motion  of  Liberty,  that  is,  of  esu^  from  compres»o&  to 
relaxation.  For  either  in  a  mere  thrust,  or  in  flight  through 
the  ur,  there  occurs  no  movement  or  change  of  place,  until 
the  parts  of  the  body  moved  are  acted  upon  and  compressed  by 
the  impelling  body  more  than  their  nature  will  bear.  Then 
indeed,  when  each  part  pushes  agtunst  the  next,  one  after  the 
other,  the  whole  is  moved ;  and  It  not  only  moves  forward,  but 
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rerolves  at  the  Bame  time ;  the  parts  seeking  in  that  way  also 
to  tree  ihemselTes  or  to  distrihate  the  presBuie  more  equally. 
And  BO  much  for  tliis  Motion. 

Let  the  Fourth  Motion  be  that  to  which  I  have  givea  the 
name  of  the  Motion  of  Matter  ;  which  is  in  some  sort  the  con- 
verse of  the  last  named  motion.  For  in  the  Motion  of  Liberty 
bodies  dread,  loathe,  and  shun  a  new  ^mension,  or  a  new 
sphere,  or  new  expanuon  or  contraction  (which  are  all  names  for 
the  same  thing),  and  strive  with  all  their  might  to  recoil,  and 
recover  their  old  consistency.  On  the  contrary  in  this  Motion 
of  Matter,  bodies  desire  a  new  sphere  or  dimenuon,  and  aspire 
thereto  readily  and  quickly,  and  sometimes,  aa  in  the  cose  of 
ganpowder,  with  most  violent  effort.  Now  the  instrmuents  of 
this  motion,  not  indeed  the  sole,  but  the  most  potent,  or  at  any 
rate  the  most  common,  are  heat  and  cold.  For  instance ;  air,  if 
expanded  by  tension,  as  by  suction  in  glass  eggs,  labours  under 
a  strong  desire  to  recover  itself.  Sut  if  heat  be  applied,  it 
longs  on  the  contrary  to  expand,  and  desires  a  new  sphere,  and 
passes  into  it  readily,  as  into  a  new  form  (ao  they  phrase  it) ; 
and  after  a  certun  degree  of  ezpandon  cares  not  to  return, 
unless  invited  thereto  by  the  application  of  cold ;  which  is  not 
a  retnm,  but  a  renewed  tnuumatation.  In  the  same  way 
water,  if  made  to  contract  by  pressure,  reusts  and  wishes  to 
become  such  as  it  was,  that  is,  larger.  But  if  t^ere  intervene 
intense  and  continued  cold,  it  changes  it«elf  spontaneously  and 
gladly  to  the  density  of  ice ;  and  if  the  cold  he  continaed  long, 
without  interruption  from  heat,  as  in  grottoes  and  caverns  of 
•ome  depth,  it  tams  to  crystal  or  some  similar  material,  and 
never  recovers  its  form. 

Let  the  Fifth  Motion  be  the  Motion  of  Continuity;  by  whidi 
I  do  not  mean  simple  and  primary  continiiity  with  tome  other 
body  (for  that  is  the  Motion  of  Connexion),  but  self-continuity 
in  a  given  body.  For  it  is  most  cettwn  that  all  bodies  dread  a 
Bolution  of  contiQiuty ;  some  more,  some  less,  but  all  to  a  cer- 
tun extent.  For  while  in  hard  bodies,  as  steel  or  glass,  the 
renatance  to  discontinnity  is  exceedingly  strong;  even  in 
liquids,  where  it  seems  to  disappear,  or  at  all  events  to  be  very 
feeble,  it  is  not  altogether  absent,  but  is  certainly  there,  though 
in  its  lowest  d^ree  of  power,  and  betrays  itself  in  very  mimy 
experiments ;  as  in  bubbles,  in  the  roundness  of  drops,  in  the 
tbia  threads  of  droppings  from  roofs,  in  the  tenacity  of  glu- 
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tinons  bodies,  aqd  the  like.  But  most  of  all  does  thia  appetite 
display  itaelf,  if  an  attempt  be  made  to  extend  tbe  disoontinnity 
to  mlnate  fragments.  For  in  a  mortar,  after  a  cert^n  amount 
of  pulTerisation,  the  pesde  produces  no  further  effect ;  water 
does  not  penetrate  into  minute  chinks ;  even  air  itself,  notwith- 
standing its  subtlety,  does  not  suddenly  pass  through  the  pores 
of  solid  vessels,  but  oidy  after  long  inmnuation. 

Let  the  Sixth  Motion  be  that  which  I  call  Motion /or  Gain, 
or  Motion  of  Want.  It  is  that  by  which  bodies,  when  placed 
among  quite  hetert^neous  and  hostile  bodies,  if  they  find  an 
opportunity  of  escaping  from  these  and  uniting  themselves  to 
others  more  cognate,  (though  these  others  be  such  as  have  no 
close  union  with  them,)  do  nevertheless  embrace  the  latter  and 
choose  them  as  preferable ;  and  seem  to  new  this  connexion  in 
the  light  of  a  gain  (whence  the  term),  as  though  they  stood  in 
need  of  such  bodies.  For  instance,  gold  or  any  other  metal  in 
the  leaf  does  not  like  the  surrounding  air.  If  therefore  it  meet 
with  any  thick  tangible  body,  (as  a  finger,  paper,  what  you 
will,)  it  instantly  sticks  to  it  and  is  not  easily  torn  away.  So 
too  paper,  doth,  and  the  like  do  not  agree  well  with  the  air 
which  is  lodged  in  their  pores.  They  are  therefore  glad  to 
imbibe  water  or  other  moisture  and  eject  the  air.  A  piece  of 
sugar  too,  or  a  sponge,  if  dipped  at  one  end  in  water  or  wioe, 
wlule  the  other  stands  out  far  above  the  surface,  draws  the 
water  or  the  wine  gradually  upwards. 

Hence  we  derive  an  excellent  rule  for  opening  and  dissolv- 
ing bodies.  For  (to  say  nothing  of  corrosives  and  strong  waters 
which  open  for  themselves  a  way)  if  there  can  be  found  a  body 
proportioned  to  and  more  in  harmony  and  affinity  with  a  given 
solid  body,  than  that  with  which  it  is,  as  of  neoesaty,  mixed, 
the  solid  body  immediately  opens  and  relaxes  itself,  and  shut- 
ting out  or  ejecting  the  latter,  receives  the  ftsmer  into  itself. 
Nor  does  this  Motion  for  Gain  act  or  exist  only  in  immediate 
contact  For  electricity  (of  which  Gilbert  and  others  after 
him  have  devised  such  stories)  is  nothing  else  than  the  appetite 
of  a  body  when  exited  by  gentle  ixiction — an  appetite  which 
does  not  well  endure  the  air,  but  prefers  some  otiier  tangible 
b(»y,  if  it  be  foujid  near  at  hand. 

Let  the  Seventh  Motion  be  what  X  call  the  Motion  of  tks 
Greater  Congregation;  by  which  bodies  are  carried  towards 
masses  of  a  like  nature  with  themselves;  heavy  bodies  to  tho 
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globo  of  the  earth,  light  to  the  coinposs  of  the  heaven.  Thla 
the  Schoohnen  have  denoted  by  the  name  of  Natural  Motion  ; 
from  euperficial  coneiderationB ;  either  because  there  was  nothing 
con^icnotis  extemall;  which  conld  prodnce  such  motion  (and 
therefore  they  supposed  it  to  be  innate  aod  inherent  in  things 
ibeniBelves) ;  or  perhaps  becauBe  it  never  ceaaes.  And  no 
wonder;  for  the  earth  and  heaven  are  ever  there,  whereaa  the 
causes  aod  ori^ns  of  most  other  motions  are  sometimes  absent, 
sometimes  present-.  .Accordingly  this  motion,  because  it  ceases 
not,  but  when  others  cease  is  felt  instantly,  they  deem  per- 
petual and  proper;  all  others  adscititiona.  This  motion  how- 
ever in  point  of  &ct  is  soffiiueatly  weak  and  dull,  being  one 
whidi,  except  in  bodies  of  con«derable  bulk,  yields  and  suc- 
cumbs to  all  other  motions,  aa  long  as  they  are  in  operation. 
And  though  this  motion  has  so  filled  men's  thoughts  aa  to 
have  put  all  others  almost  out  of  sight,  yet  it  is  but  littie  that 
they  know  about  it,  being  involved  in  many  errors  with  regard 
to  it. 

Let  the  Eighth  Motion  be  the  Motion  of  the  Lesser  Cmtgre- 
gation ;  by  which  the  homogeneons  parts  in  a  body  separate 
themseWea  from  the  heterogeneous,  and  combine  togeiheT;  by 
which  also  entire  bodies  from  similarity  of  substance  embrace 
and  chensh  each  other,  and  sometimes  are  attracted  and  col- 
lected together  firom  a  considerable  distance ;  as  when  in  milk, 
after  it  has  stood  awhile,  the  cream  rises  to  the  top;  while  in 
wine  the  dregs  sink  to  the  bottom.  For  this  is  not  caused  by 
the  motioD  of  heaviness  and  lightness  only,  whereby  some 
parts  rise  ap  and  some  sink  down ;  but  much  more  by  a  desire 
of  the  homogeneous  parts  to  come  together  and  unite  in  one. 
Now  fliis  motion  differs  from  the  Motion  of  Want  in  two 
points.  One  is  that  in  the  latter  there  is  the  stronger  stimulus 
of  a  malignant  and  contrary  nature ;  whereas  in  this  motion 
(provided  there  be  nothing  to  binder  or  fetter  it)  the  parts 
unite  from  friendship,  even  in  the  absence  of  a  foreign  nature 
to  stir  up  strife.  The  other  point  is,  that  the  union  is  here 
doeer,  and  as  it  were  with  greater  choice.  In  the  former,  if 
only  the  hostile  body  be  avoided,  bodies  not  closely  related 
come  together;  whereas  in  the  latter,  substances  are  drawn 
together  by  the  tie  of  clc»e  relationship,  and  as  it  were  combine 
into  one.  And  this  motion  reirides  in  all  composite  bodies,  and 
would  readily  show  itself  were  it  not  bound  imd  restruucd  by 
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odiflr  appetites  and  neceasitieB  in  the  1>Qdie8,  vhidi  interfere 
with  the  union  in  question. 

Kow  the  binding  of  this  motion  tokea  place  generally  in 
three  ways ;  by  the  torpor  of  bodies ;  by  the  check  of  a  domi- 
nant body ;  and  by  external  motions.  Now,  for  the  torpor  of 
bodies,  it  is  certain  that  there  resides  in  tangible  sabstances  a 
cert^n  sluggishness,  more  or  lees,  and  an  aversion  from  change 
of  place ;  insomuch  that,  unless  they  be  excited,  they  had  rather 
renuun  as  they  are  than  change  for  the  better.  Now  this 
torpor  is  shaken  off  by  the  help  of  three  things;  either  by 
beat,  or  by  the  eminent  virtue  of  some  cognate  body,  or  by 
lively  and  powerM  motion.  And  as  for  the  help  of  heat,  it 
is  for  thi«  reason  tiiat  heat  has  been  defined  to  be  "  that  which 
separatee  Heten^eneona  and  congregates  Homogeneous  parts ; " 
s  definition  of  the  Peripatetics  justiy  derided  by  Gilbert,  who 
says  it  ia  mnch  the  same  as  if  a  man  were  to  be  defined  as  that 
which  sows  wheat  and  plants  vines — for  that  it  is  a  definition 
umply  by  effects,  and  those  particular.  But  the  definition  has 
a  worse  fault ;  inasmuch  ae  these  effects,  such  as  they  are,  arise 
not  from  a  peculiar  property  of  heat,  but  only  iudirectiy  (for 
cold  does  the  same,  as  I  shall  afterwards  show) ;  being  caused 
by  the  desire  of  homogeneous  parts  to  unite;  heat  simply 
uding  to  shake  off  the  torpor  which  had  previously  bound  the 
desire.  As  for  the  help  derived  from  the  virtue  of  a  cognate 
body,  it  is  well  seen  in  an  armed  magnet,  which  excites  in  iron 
the  virtue  of  detaining  iron  by  similarity  of  sabstance ;  the 
torpor  of  the  iron  being  cast  off  by  the  virtue  of  the  nu^et. 
And  as  for  help  derived  fnmi  motion,  it  is  shown  in  wooden 
arrows,  having  their  points  also  of  wood,  which  penetrate 
more  deeply  into  wood  than  if  they  were  tipped  with  steel, 
owing  to  the  similarity  of  substance ;  the  torpor  of  the  wood 
being  shaken  off  by  the  rapid  motion.  Of  tihese  two  experi- 
ments I  have  spoken  also  in  the  Aphorism  on  Clandestine 
Instances. 

That  binding  of  the  motion  of  the  Lesser  Congregation  which 
is  caused  by  the  restraint  of  a  dominant  body,  is  seen  in  the 
resolution  of  blood  and  orine  by  cold.  For  as  long  as  those 
bodies  are  filled  witii  the  active  spirit,  which,  as  lord  of  the 
whole,  orders  and  restruns  the  sevenil  parts  of  whatsoever  sort, 
BO  long  the  homogeneous  parte  do  not  meet  together  on  ao- 
count  of  the  restnunt ;  but  as  soon  as  the  spirit  bag  evaporated, 
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CT  been  cboked  b7  cold,  tlieii  the  parts  being  freed  from  re- 
Btrunt  meet  tt^etber  in  accordance  with  their  nAtnral  desire. 
And  thus  it  bsppens  that  all  bodies  which  contain  an  eager 
spirit  (as  salts  and  the  like)  remua  as  they  are,  and  are  not 
resolved ;  owing  to  the  permanent  and  durable  restraint  of  a 
donunant  and  commanding  spirit. 

That  binding  of  the  motion  of  Lesser  Congregation  wbioh  is 
caused  by  external  motion,  is  moat  conspicnous  in  the  shaking 
of  bodies  to  prevent  pntre&ction.  Fen*  all  putre&ction  depends 
on  the  asaembliog  together  of  homogeneous  parts;  whence  there 
gradually  ensues  the  corruption  of  the  old  form,  aa  they  call  it, 
and  the  generation  of  a  new.  For  putrefaction,  which  paves 
the  way  for  the  generation  of  a  new  form,  is  preceded  by  a 
dtsaolution  of  the  old ;  which  is  itself  a  meeting  t^^tber  of 
homogeueons  parts.  That  indeed,  if  not  impeded,  ia  simple 
resolution ;  bat  if  it  be  met  by  various  obstacles,  there  follow 
patre&ctions,  which  are  the  rudiments  of  a  new  generatioD.  But 
if  (which  is  the  present  question)  a  frequent  agitation  be  kept  up 
by  external  motion,  then  indeed  this  motion  of  uniting  (which  is 
a  delicate  and  tender  one,  and  requires  rest  from  things  with- 
ont)  is  disturbed  and  ceases ;  as  we  see  happen  in  numberless 
inetances.  For  example,  the  duly  stirring  or  flowing  of  water 
prevents  it  &om  putrefying ;  winds  keep  off  pestilence  in  the 
ur;  com  turned  and  shaken  in  the  granary  remune  pure; 
all  things  in  short  that  are  shaken  outwardly  are  the  slower 
to  putrefy  inwardly. 

IiAstiy,  I  must  not  omit  that  meeting  of  the  parts  of  bodies, 
which  is  the  chief  cause  of  induration  and  desiccation.  For 
when  the  spirit,  or  moisture  turned  to  spirit,  has  escaped  from 
some  porous  body  (as  wood,  bone,  parchment,  and  the  like),  then 
the  grosser  parts  are  with  stronger  effort  drawn  and  collected 
together;  whence  ensues  induration  or  desiccation;  wbioh  I 
take  to  be  owing  not  so  much  to  the  Motion  of  Connexion,  to 
prevent  a  vacuum,  as  to  this  motion  of  {riendship  and  union. 

As  for  the  meeting  of  bodies  &om  a  distance,  that  is  a  rare 
occurrence,  and  yet  it  exists  in  more  cases  than  are  generally 
observed.  We  have  illustrations  of  it  when  bubble  dissolves 
l>ubble ;  when  medicines  draw  humours  by  similarity  of  sub- 
stance ;  when  the  chord  of  one .  violin  makes  the  chord  of 
another  sound  an  uuiaon,  and  the  like.  I  suspect  also  that  this 
motion  prevails  in  the  sfHrits  of  uiimals,  though  it  bo  altogether 
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unknown.  At  an;  rate  it  ezUts  conspicaoual;  in  the  magnet 
and  magnetised  iron.  And  now  that  we  are  speaking  of  llic 
motions  of  the  magnet,  they  ought  to  be  carefully  distioguished. 
For  there  are  fbnr  virtues  or  operationB  in  the  magnet  which 
should  not  be  confounded  but  kept  apart ;  although  the  wonder 
and  admiration  of  men  haTO  mixed  them  up  together.  The  first 
is,  the  attraction  of  magnet  to  magnet,  or  of  iron  to  magnet,  or 
of  magnetised  iron  to  iron.  The  second  is  its  polarity,  and  at 
the  same  time  its  declination.  The  third,  its  power  of  pene- 
trating through  gold,  glass,  stone,  everything.  The  fourth,  it» 
power  of  communicating  ita  virtue  from  stone  to  iron,  and  from 
iron  to  iron,  without  communication  of  enbstance.  In  tliis 
place  however  I  am  speaking  only  of  the  first  of  these  virtues 
— tkat  is,  its  attractive  poner.  Remarkable  also  is  the  motion 
of  attraction  between  quickralver  and  gold;  insomuch  that  gold 
attracts  quicksilver,  though  made  up  into  ointments ;  and  men 
who  work  amid  the  vapours  of  quicksilver  usually  hold  a  piece 
of  gold  in  their  months,  to  collect  the  exhalations  which  would 
otherwise  penetrate  into  their  skulls  and  bones ;  by  which  also 
the  [uece  of  gold  is  presently  tamed  white.  And  so  mncji  for 
the  motion  of  the  Lesser  Congregation. 

Let  the  Kinth  Motion  be  the  Magnetic ;  which,  though  it  be  of 
tlie  same  genus  with  tlie  Motion  of  the  Lesser  Congregation,  yet 
if  it  operates  at  great  distimces  and  on  large  masses,  deserves  a 
separate  investigation;  especially  if  it  b^n  not  with  contact, 
as  most,  nor  lead  to  contact,  as  all  motions  of  congregation  do  ; 
but  simply  ruse  bodies  or  make  them  swell,  and  nothing  more. 
For  if  the  moon  nuses  the  waters,  or  makes  moist  things  swell ; 
if  the  starry  heaven  attracts  planets  to  their  apogees ;  if  the 
sun  holds  Yenns  and  Mercury  so  that  their  elongations  never 
exceed  a  certain  distance ;  tbese  motions  seem  to  foil  properly 
neither  under  the  Grreater  nor  the  Lesser  Congregation,  but  to 
be  of  a  sort  of  intermediate  and  imperfect  CongregatitM),  and 
therefore  ought  to  constitute  a  species  by  themselves. 

Let  the  Tenth  Motion  be  that  oi Flight;  a  motion  the  exact 
opposite  of  that  of  the  Lesser  Congregation ;  by  which  bodies 
from  antipathy  flee  from  and  put  to  flight  hostile  bodies,  and 
separate  themselves  from  them,  or  refuse  to  mingle  with  them. 
For  although  in  some  cases  this  motion  may  seem  to  be  an  acci- 
dent or  a  consequence  of  the  motion  of  the  lesser  congregation, 
because  the  homogeneous  parte  cannot  meet  without  dislodging 
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and  ejecting  the  heterogeneous,  bUU  it  is  a  motion  that  should 
be  classed  hj  itself,  and  formed  into  a  diatioct  species,  because 
in  many  cases  the  appetite  of  Flight  is  seen  to  be  more  domi- 
nant than  the  appetite  of  Union. 

This  motioQ  is  eminently  conspicaoas  in  the  excretions  of 
animals;  and  not  less  in  objects  odious  to  some  of  the  senses, 
especially  the  smell  and  the  taste.  For  a  fetid  odour  is  so 
rejected  by  the  sense  of  smell  as  to  induce  by  consent  in  the 
montli  of  the  stomaidi  a  motion  of  ezpalslon;  a  rough  and 
bitter  taste  is  so  rejected  by  the  palate  or  throat  as  to  induce 
by  consent  a  shaking  of  the  head  and  a  shudder.  But  this 
motion  has  place  in  other  things  also.  It  is  observed  in 
certain  forms  of  reac^on ;  as  in  the  middle  region  of  the  ur, 
where  the  cold  seems  to  be  the  effect  of  the  rejection  of  the 
nature  of  cold  from  the  ctmfines  of  the  heavenly  bodies ;  as  also 
the  great  heats  and  burnings  which  are  found  in  subterranean 
places,  appear  to  be  ngections  of  the  nature  of  heat  from  the 
inner  parts  of  the  earth.  For  heat  and  cold,  in  email  quan- 
tities, kill  one  another;  but  if  they  be  in  large  masses,  and  as 
it  were  in  r^ulor  armies,  the  tesolt  of  the  conflict  is  that  they 
displace  and  eject  each  other  in  turn.  It  is  also  said  that  cin- 
namon and  other  perfumes  retain  their  scent  longer  when  placed 
near  sinks  and  foul-smelling  places,  because  they  refuse  to  come 
OQt  and  mingle  with  stenches.  It  is  certain  that  quicksilver, 
which  of  itself  would  reunite  into  an  entire  mass,  is  kept  from 
doing  ao  by  spittle,  hog's  lard,  turpentine,  and  the  like ;  owing  to 
the  ill  consent  which  its  parts  have  with  such  bodies,  &om  which 
when  spread  around  them  they  draw  back ;  so  that  their  desire 
to  fly  from  these  intervening  bodies  is  more  powerful  than  their 
de^re  of  uniting  with  parts  like  themselves.  And  this  is  called 
the  mor^fieation  of  quicksilver.  The  fact  also  that  oil  does  not 
mix  with  water  is  not  nmply  owing  to  the  difference  of  weight, 
but  to  the  ill  consent  of  these  fluids;  as  may  be  seen  from  the 
fact  that  spirit  of  wine,  though  lighter  than  oil,  yet  mixes  well 
enough  with  water.  £ut  most  of  all  is  the  Motion  of  Flight 
conspicuous  in  nitre  and  such  like  crude  bodies,  which  abhor 
flame ;  as  in  gunpowder,  quicksilver,  and  gold.  But  the  night 
of  iron  from  one  pole  of  the  magnet  is  well  observed  by  Gilbert 
to  be  not  a  Flight  strictly  speaking,  but  a  conformity  and 
meeting  in  a  more  convenient  situation. 

Jjet  the  Eleventh  MoUon  be  that  of  Assimilatien,  or  of  Self' 
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Mvltiplicatitm,  or  again  of  umple  Gtnera^tm.  By  wludi  I 
mean  not  the  generation  of  integral  bodies,  as  plants  or  animals, 
but  of  bodies  of  aniform  texture.  That  is  to  say,  by  this  mo- 
tion such  bodies  conTert  others  irhich  are  related,  or  at  any  rate 
well  disposed  to  them,  into  tlieir  own  eubetanoe  and  nature. 
Thus  flame  over  vapours  and  oily  substances  multiplies  itself 
ud  generates  new  flame ;  ur  over  water  and  watery  substances 
multiplies  iteelf  and  generates  new  air ;  spirit,  vegetable  and 
animal,  over  the  finer  parts  as  well  of  watery  as  of  oily  sub- 
stance in  its  food,  multipliea  itself  and  generates  new  spirit; 
the  solid  parts  of  plants  and  animals,  as  the  leaf,  flower,  flesh, 
bone,  and  &e  like,  eeverally  assimilate  new  substance  to  follow 
and  supply  what  is  lost  out  of  the  juices  of  their  food.  For  let  no 
one  adopt  the  wild  fancy  of  Paracelsus,  who  (blinded  I  suppose 
by  bis  distillatJons)  will  have  it  that  nutrition  is  caused  only  by 
separation ;  and  that  in  bread  and  meat  lie  eye,  nose,  brain, 
liver ;  in  the  moisture  of  the  ground,  root,  leaf,  and  flower.  For 
as  the  artist  out  of  the  rude  mass  of  stone  or  wood  educes,  by 
separation  and  rejection  of  what  is  superfluous,  leaf,  flower,  eye, 
nose,  hand,  foot,  and  the  like ;  so,  be  muntains,  does  Archnns, 
the  internal  artist,  educe  oat  of  food  by  separation  and  rejec- 
tion the  several  members  and  parts  of  our  body.  But  to  leave 
such  trifles,  it  is  most  certun  that  the  several  parts,  as  well 
similar  as  oi^anic,  in  vegetables  and  animals  do  first  attract 
with  some  degree  of  selection  the  juices  of  their  food,  which  are 
alike  or  nearly  so  for  all,  and  then  assimilate  them  and  turn 
them  into  their  own  nature.  Nor  does  this  Aseantilation  or 
umple  Generation  take  place  only  in  animate  bodies,  but  in- 
animate also  participate  therein,  as  has  been  stated  of  flame 
and  ur.  Moreover  the  non-vital  spirit,  which  is  contained  in 
every  tangible  animated  sabetance,  is  constantly  at  work  to 
digest  the  coarser  parts  and  turn  them  into  spirit,  to  be  after- 
wards discharged ;  whence  ensues  diminution  of  wught  and 
desiccation,  as  I  have  stated  elsewhere.  Nor  must  we  set  apart 
from  AsfiimilaUon  that  accretion  which  is  commonly  distin- 
guished from  alimentation ;  as  when  clay  between  stoues  con- 
cretes and  turns  into  a  stony  substance,  or  the  scaly  substance 
on  tbe  teeth  turns  into  a  substance  as  hard  as  the  teeth  them- 
selves, and  so  on.  For  I  am  of  opinion  that  there  resides  in  all 
bodies  a  desire  for  Assimilation,  as  well  as  for  uniting  with 
faomogeDeoQs  substances;  but  this  virtue  is  bound,  as  is  the 
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other,  though  not  by  the  aome  meana.  But  these  means,  as 
well  as  the  way  of  escape  from  them,  ought  to  be  investigated 
with  all  diligence,  because  they  pertain  to  the  rekindling  of  the 
vital  power  in  old  age.  Laatly,  it  seems  worthy  of  observation 
that  in  the  nine  motionii  of  which  I  have  spoken  bodies  seem 
to  desire  only  the  preservation  of  their  nature,  but  in  this  tenth 
the  propagation  of  it. 

Let  the  Twelfth  Motion  be  that  of  Excitation;  a  motion 
which  seems  to  belong  to  the  genus  of  Assimilation,  and  wfaicli 
I  Bomefjmes  call  by  that  name.  For  it  is  a  motion  diffusive, 
conunnnicatlYe,  transitive,  and  multiplicative,  as  is  the  other; 
and  agreeing  with  it  generally  in  effect,  though  differing  in  the 
mode  of  effecting  and  in  the  subject  matter.  For  the  Motion 
of  Asnmilation  proceeds  as  it  were  with  authori^  and  com- 
numd;  it  orders  and  forces  the  assimilated  body  to  turn  into 
the  assimilating.  But  the  Motion  of  Excitation  proceeds,  so 
to  speak,  with  art  and  by  insinuation,  and  stealthily ;  simply 
inviting  and  disposing  the  excited  body  to  the  nature  of  the 
exciting.  Agun,  the  Motion  of  Assimilation  multiplies  and 
transforms  bodies  and  substances ;  thus,  more  flame  is  produced, 
more  air,  more  spirit,  more  flesh.  But  in  the  Motion  of  Ex- 
citation, virtues  only  are  multiplied  and  transferred ;  more  heat 
being  engendered,  more  magnetic  power,  more  putrefying. 
This  motion  is  particularly  conspicuous  in  heat  and  cold.  For 
heat  does  not  difiuse  itself,  in  heating  a  body,  by  coam[mnica- 
tioD  of  the  original  heat,  but  simply  by  exciting  the  parts  of 
the  body  to  that  motion  which  is  the  Form  of  Heat;  of  which 
I  have  spoken  in  the  First  Vintage  concerning  the  Nature  of 
Heat  Consequently  heat  ie  excited  far  more  slowly  and  with 
far  greater  difiSculty  in  stone  or  metal  than  io  au-,  owing  to  the 
unfitness  and  unreadiness  of  those  bodies  to  receive  the  motion ; 
so  that  it  is  probable  that  there  may  exist  materials  in  the 
bowels  of  the  earth  which  altogether  refuse  to  be  heated,  be- 
cause through  their  greater  condensation  they  are  destitute  of 
that  spirit  with  which  this  Motion  of  Excitation  generally  begins. 
In  like  manner  the  magnet  endues  iron  willi  a  new  dispoution 
of  its  parts  and  a  conformable  motion,  but  loses  nolJiing  of  its 
own  virtue.  Similarly  leaven,  yeast,  curd,  and  certain  poisons 
excite  and  invite  a  successive  and  continued  motion  in  dough, 
beer,  cheese,  or  the  human  body,  not  so  mach  by  the  force  of 
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the  ezeiting  aa  by  the  predispooition  and  easy  yielding  of  the 
ezoited  body. 

Let  the  Thirteenth  Motion  be  the  Motion  of  Imprettion ; 
which  oUo  is  of  the  same  genus  vitli  the  Motion  of  AsumUtt- 
tion,  and  is  of  difiumve  motions  the  most  subtle.  I  have 
thought  fit  however  to  make  a  distinct  species  of  it,  on  account 
of  a  remarkable  difference  between  it  and  the  two  former.  For 
the  simple  Motion  of  Asamilation  actually  transforms  the 
bodies  themselves ;  so  that  you  may  take  away  the  first  mover, 
and  there  will  be  no  difference  in  what  follows.  For  the  first 
kindling  into  flame,  or  the  first  taming  into  air,  baa  no  effect  on 
the  flame  or  air  next  generated.  In  like  manner,  the  Motion 
of  Excitation  continues,  aiV^r  the  first  mover  is  withdrawn,  for 
a  very  considerable  time ;  as  in  a  heated  body,  when  the 
primary  heat  has  been  removed;  in  magnetised  iron,  when  the 
magnet  has  been  put  away;,  in  dough,  when  the  leaven  has 
been  taken  out.  But  the  Motion  of  Impresuon,  though  diffu- 
sive and  tranutive,  seems  to  depend  for  ever  on  the  prime 
mover ;  so  that  if  that  be  taken  away  or  cease  to  act,  it  inune- 
diately  fails  and  comes  to  as  end ;  and  therefore  the  effect  must 
be  produced  in  a  moment,  or  at  any  rate  in  a  very  brief  space  - 
of  lime.  The  Motions  therefore  of  Assimilation  and  Excitation 
I  call  Motions  of  the  Generation  of  Jupiter,  because  the  gene- 
ration continues ;  but  this,  the  Motion  of  the  Generation  of 
Saturn,  because  the  birth  is  immediately  devoured  and  ab- 
sorbed. It  manifests  itself  in  three  things ;  in  rays  of  light, 
in  the  percussions  of  sounds,  and  in  m^netism,  as  regards  the 
communication  of  the  influence.  For  if  you  take  away  light, 
colours  and  its  other  imi^s  instantiy  disappear ;  if  you  take 
away  the  original  percussion  and  the  vibration  of  the  body 
thence  produced,  the  sound  soon  after  dies  away.  For  though 
eoundfl  are  troubled  as  they  pass  through  th&i  medium  by 
winds,  as  if  by  waves,  yet  it  must  be  carefully  noted  that  the 
original  sound  does  not  last  all  the  time  the  resonance  goes 
on.  For  if  yon  strike  a  bell,  the  sound  seems  to  be  continued 
for  a  good  long  time ;  whereby  we  might  easily  be  led  into  the 
error  of  supposing  that  during  the  whole  of  the  time  the  sound 
is  as  it  were  floating  and  hanging  in  the  ur ;  which  is  quite 
untrue.  For  the  resonance  is  not  the  same  identical  sound, 
but  a  renewal  of  it ;  as  is  shown  by  quieting  or  st(q>ping  the 
body  struck.    For  if  the  bell  be  held  tight  so  that  it  cannot 
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move,  the  Boond  at  once  comes  to  aa  end,  and  resounds  no 
more ;  as  in  stringed  ioBtruments,  if  after  the  first  percussion 
the  etriiig  be  touched,  either  with  the  finger,  as  in  the  harp,  or 
with  the  qnill,  as  in  the  epinnet,  the  resonance  immediately 
ceases.  Again,  when  the  magnet  is  removed,  the  iroti  imme- 
diately drops.  The  moon  indeed  cannot  be  removed  from  the 
sea,  nor  the  earth  from  the  falling  body,  and  therefore  we  can 
try  no  experiment  in  these  cases ;  but  the  principle  is  the  same. 

Let  the  Fourteenth  Motion  be  the  Motion  of  Coafii/uration  or 
J'ontioK ;  by  which  bodies  seem  to  desire  not  union  or  eepani- 
tioQ,  but  position,  collocation,  and  configuration  with  respect  to 
others.  This  motion  is  a  very  abstruse  one,  and  has  not  been 
well  investigated.  In  some  cases  indeed  it  seems  to  be  without 
a  cause,  though  not,  I  believe,  really  so.  For  if  it  be  asked, 
why  the  heavens  revolve  mther  from  east  to  west  than  from 
west  to  east ;  or  why  they  turn  on  poles  placed  near  the  Bears, 
rather  than  about  Orion,  or  in  an;  other  part  of  heaven ;  such 
questions  seem  to  border  on  insanity,  since  these  phenomeiia 
ought  rather  to  be  received  as  results  of  observation,  and  merely 
positive  &ct8.  But  though  there  are  no  doubt  in  nature  certain 
things  ultimate  and  without  caus^  this  does  not  appear  to  me 
to  be  one  of  them,  being  caused  in  my  opinioa  by  a  certain 
harmony  and  consent  of  the  universe,  which  has  not  yet  fallen 
under  (^serration.  And  if  we  admit  the  motion  of  the  earth 
from  west  to  east,  the  same  questions  remain.  For  it  also 
moves  on  certain  poles.  And  why,  it  might  be  asked,  should 
these  poles  be  placed  where  they  are,  rather  than  anywhere 
else?  Again  the  poluity,  direction,  and  dedination  of  the 
magnet  are  referable  to  this  motion.  There  are  also  found  in 
bodies  as  well  natural  as  artificial,  eepe<ually  in  solids,  a  certain 
collocation  uid  position  of  parts,  and  a  kind  of  threads  and  fibres, 
whidi  ought  to  be  carefully  investigated ;  since,  until  they  are 
understood,  these  bodies  cannot  be  conveniently  managed  or 
controlled.  But  those  eddyiugs  in  fluids,  by  wluch  when 
pressed,  beiore  they  can  free  themselves,  they  relieve  each 
other,  that  they  may  all  have  a  &ir  share  of  the  pressure, 
belong  more  properly  to  the  Motion  of  Liberty. 

Let  the  Fifteenth  Motion  be  the  Motion  of  Tramitum,  or 
Motion  according  to  the  Passages;  by  which  the  virtues  of 
bodies  are  more  or  less  impeded  or  prcmioted  by  thdr  media, 
according  to  the  nature  of  the  body  and  of  the  acting  virtues, 
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and  also  of  tlie  mediiim.  For  one  medium  enita  light,  anotlicr 
sound,  ftnother  heat  and  cold,  another  magnetic  virtuee,  and 
90  on. 

Let  the  Sixteenth  Molion  be  the  Soi/al  (as  I  call  it)  or  Poli- 
tical Motion;  b;  which  the  predominant  and  commanding  parts 
in  any  body  cmrb,  tame,  subdue,  and  regulate  the  other  parte, 
and  compel  them  to  unite,  separate,  stand  still,  move,  and  range 
themeelves,  not  in  accordaace  with  their  own  de^res,  but  as 
may  conduce  to  the  well  being  of  the  commanding  part ;  so  that 
there  is  a  sort  of  Government  and  Polity  exerted  by  the  ruling 
OTer  the  subject  parts.  This  motion  is  eminently  cone{»cnous 
in  the  spirits  of  animals,  where,  as  long  as  it  ia  in  vigour,  it 
tempers  all  the  motions  of  the  other  parte.  It  is  found  how- 
ever in  other  bodies  in  a  lower  degree ;  as  I  said  of  blood  and 
urine,  which  are  not  decomposed  till  the  spirit,  which  mixes 
and  keeps  together  their  parts,  be  discharged  or  quenched. 
Not  is  this  motion  confined  to  spirit«,  though  in  most  bodies 
the  spirits  are  masters  owing  to  their  rapid  and  penetrating 
motion.  But  in  bodies  of  greater  density,  and  not  filled  with  a 
lively  and  quickening  spirit  (such  as  there  is  in  qmckalver  and 
vitriol),  the  thicker  parts  are  the  masters ;  so  that  unless  this 
yoke  and  restraint  be  by  some  expedient  shaken  off,  there  is 
very  little  hope  of  any  new  transformation  of  such  bodies.  But 
let  uo  one  suppose  that  I  am  forgetful  of  the  point  at  issue, 
because  while  this  series  and  distributioo  of  motions  tends  to 
nothing  else  but  the  better  inves^ation  of  their  Predominancy 
by  Instances  of  Strife,  I  now  make  mention  of  Predominancy 
among  the  motions  themselves.  For  in  describing  this  Boyal 
Motion,  I  am  not  treating  of  the  Predominancy  of  motions  or 
virtues,  but  of  the  Predominancy  of  parte  in  bodies ;  such  being 
the  Predominancy  wluch  constitutes  the  pecuUar  spe<»es  of 
motion  in  question. 

Let  the  Seventeenth  Motion  be  the  Spontaneous  Motion  of 
Rotation,  by  which  bodies  delighting  in  motion  and  favourably 
placed  for  it  enjoy  their  own  nature,  and  follow  themselves,  not 
another  body;  and  court  (so  to  speak)  their  own  embraces. 
For  bodies  seem  either  to  move  without  limit,  or  to  remun 
alu^ether  at  rest,  or  to  tend  to  a  limit,  at  which  according  to 
tiieir  nature  they  either  revolve  or  rest  Those  which  are 
favourably  placed,  if  they  delight  in  motion,  move  in  a  circle ; 
with  a  motion,  that  is,  eternal  and  infinite.    Those  which  are 


izecy  Google 


KOVDH  OROANUH.  229 

^TOnrably  placed,  and  abhor  motion,  remiuD  at  rest.  Those 
vrhidi  are  not  favourably  placed  move  in  a  right  line  (as  the 
.ahcotest  path)  to  consort  with  bodies  of  their  own  nature.  But 
this  Motion  of  Rotation  admits  of  nine  differences ;  regarding, 
1.  the  centre  round  whi<^  the  bodies  more ;  2.  the  pcJes  on 
which  thej  move;  3.  theix  circumference  or  orbit,  according 
to  their  distance  from  the  centre ;  4.  their  Telocity,  according 
to  die  greater  or  less  rapidity  of  their  rotation ;  5,  the  course 
of  their  motion,  as  frcnn  east  to  west,  or  from  west  to  east ; 
6.  their  declination  from  a  perfect  circle  by  spiral  lines  more  or 
leas  distant  from  their  centre ;  7.  their  declination  from  a  per- 
fect circle  by  spiral  lines  more  or  less  distant  from  their  poles ; 

8.  the  greater  or  less  distance  of  these  spirals  from  each  other ; 

9.  and  lastly,  Ae  yariation  of  the  poles  themselves,  if  thoy  bo 
movable ;  which  however  has  nothing  to  do  with  rotation,  unless 
it  be  circular.  This  motion  in  common  and  long  received 
opinion  is  looked  upon  as  the  proper  motion  of  heavenly  bodies; 
though  there  is  a  grave  dispute  with  regard  to  it  among  some 
both  of  the  ancients  and  of  the  modems,  who  have  attributed 
rotation  to  the  earth.  But  a  juster  question  perhaps  arises  upon 
this  (if  it  be  not  past  question),  namely,  whether  this  motion 
(admitting  that  the  earth  stands  still)  is  confined  to  the  heavens, 
and  does  not  rather  descend  and  communicate  itself  to  the  air 
and  waters.  The  Motion  of  Rotation  in  missiles,  as  in  darts, 
arrows,  musket-balls,  and  the  like,  I  refer  to  the  Motion  of 
Liberty. 

Iict  the  Eighteenth  Motion  be  the  Motion  of  lyepidation,  to 
which,  as  understood  by  astronomers,  I  do  not  attach  much 
credit  But  in  searching  carefully  everywhere  for  the  appe- 
tites of  natural  bodies,  this  motion  comes  before  us,  and  ought, 
it  seems,  to  constitute  a  species  by  itself.  It  is  a  motion  of 
what  may  be  called  perpetnol  captivity,  and  occurs  when  bodies 
that  have  not  quite  found  their  right  place,  and  yet  ore  not 
alti^ether  uneasy,  keep  for  ever  trembling  and  stirring  them- 
selves restlessly,  neither  content  as  they  are  nor  daring  to 
advance  further.  Such  a  motion  is  found  in  the  heart  and 
pulses  of  animals,  and  must  of  necessity  occur  in  all  bodies 
which  so  exist  in  a  mean  state  between  couTeniences  and  in- 
conveniences, that  when  disturbed  they  strive  to  firee  themselves, 
and  bdng  t^ain  repulsed,  are  yet  fot  ever  trying  agtun. 

ItCt  the  Nlaeteenth  and  last  Motion  be  one,  which,  though 
q  3 
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it  hardly  answers  to  the  name,  is  yet  induputably  a  motion ;  and 
let  vu  call  it  the  Motion  of  Bepoae,  or  of  Aversion  to  Move.  It 
is  by  this  motion  that  the  earth  stands  still  in  its  mass,  while  its 
extremities  are  moving  toward  the  middle ;  not  to  an  ima^narjr 
centre,  bat  to  union.  By  this  appetite  also  all  bodies  of  con- 
uderable  density  abhor  motion ;  indeed  the  desire  of  not  mo'nng 
is  the  only  appetite  they  have ;  and  though  iu  countiess  ways 
they  be  enticed  and  challenged  to  motion>  tbey  yet,  oe  &r  as 
they  can,  muntua  their  proper  nature.  And  if  compelled  to 
more,  they  nevertheless  seem  always  intent  oa  recovering  their 
state  of  rest,  and  moving  no  more.  While  thus  eng^ed  indeed 
they  show  themselves  active,  and  struggle  for  it  with  agilitj 
and  swiftness  enough,  as  wearj  and  impatient  of  all  delay.  Of 
this  appetite  but  a  partial  representation  can  be  seen ;  since 
here  with  us,  from  the  subduing  and  concocting  power  of  the 
heavenly  bodies,  all  tangible  substances  are  not  only  not  coa- 
densed  to  their  utmost,  but  are  even  mixed  with  some  portion 
of  spirit. 

Thus  then  have  I  set  forth  the  spedea  or  simple  elements  of 
motions,  appetites,  and  active  virtuest  which  are  in  nature  most 
general.  And  under  these  heads  no  small  portion  of  natural 
science  is  sketched  out.  I  do  not  however  mean  to  say  that 
other  species  may  not  be  added,  or  that  the  divisions  I  have 
made  may  not  be  drawn  more  accurately  according  to  the  true 
Teins  of  nature,  or  reduced  to  a  smaller  number.  Observe  never- 
theless that  I  am  not  here  speaking  of  any  abstract  divi^ns ;  as 
if  (me  were  to  say  that  bodies  desire  either  the  exaltation  or  the 
propagation  or  the  fruition  of  their  nature ;  or  again,  that  ihe 
motions  of  things  tend  to  the  preservation  and  good  eitiier  of 
the  noiverse,  as  Resistance  and  Connexion ;  or  of  great  wholes, 
as  the  Motions  of  the  Greater  Congregation,  Rotation,  and 
Aversion  to  Move;  or  of  special  forms,  as  the  rest.  For  though 
these  assertions  he  true,  yet  unless  they  he  defined  by  true 
lines  in  matter  and  the  fabric  of  nature,  they  are  speculative 
and  of  littie  use.  Meanwhile  these  will  suffice,  and  be  of  good 
service  in  weighing  the  Predominanciee  of  Virtues  and  finding 
out  Instances  of  Strifie ;  which  is  oor  present  object. 

For  of  the  motions  I  have  set  forth  some  are  quite  invindble ; 
some  are  stronger  tiian  others,  fettering,  curbing,  arranging 
them;  some  carry  &rtiier  than  others;  some  outstrip  others  in 
speed ;  some  cherish,  strengthen,  enlarge,  and  accelerate  otliers. 
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The  Motion  of  Beai«tanc«  is  altogeiher  adamaiitiDe  and  in- 
viodble.  Whether  the  Motion  of  CoBnezion  be  eo,  I  am  still 
nndeiMded.  For  I  am  not  prepared  to  Bay  for  certun  whether 
or  no  there  be  a  Tacuum,  either  collected  in  one  place  or  inter- 
apersed  in  the  pores  of  bodies.  But  of  one  thing  I  am  satisfied, 
that  the  reason  for  which  a  Tacnum  was  introduced  by  Leu- 
cippus  and  Democritus  (namely,  that  without  it  the  same  boiUes 
could  not  embrace  and  fill  sometimes  larger  and  sometimes 
smaller  spaces)  is  a  &l8e  one.  For  matter  is  dearly  capable  of 
foldii^  and  unfolding  itself  in  space,  within  certain  limits, 
without  the  interposition  of  a  vacaom;  nor  is  there  in  air  two 
tlumsand  times  as  much  of  vacuity  as  tG%re  is  in  gold ;  whicb 
on  their  hypothesis  there  should  be.  Of  this  I  am  sufficiently 
conrinced  by  the  potency  of  the  virtues  of  pneumatical  bodies 
(which  otherwise  would  be  floating  in  empty  space  lihe  fine 
dust)  and  by  many  other  proofs.  As  for  Ihe  other  motions, 
they  rule  and  are  ruled  in  turn,  in  ptoportion  to  their  vigour, 
quantity,  velocity,  force  of  projection,  and  also  to  the  helps  and 
hindrances  they  meet  with. 

For  instance,  there  are  some  armed  magnets  that  hold  and 
suspend  iron  of  sixty  times  their  own  weight;  so  far  does  the 
motion  of  the  Lesser  prevail  over  the  motion  of  the  Greater 
Congregation ;  but  if  the  weight  be  increased,  it  ie  overcome. 
A  lever  of  given  strength  will  raise  a  given  weight ;  so  far  does 
the  Motion  of  Liberty  prevail  over  that  of  the  Gh'eater  Con- 
gr^atioo;  but  if  the  weight  be  increased,  it  is  ovenstHnc. 
Leather  stretches  to  a  certun  extent  without  breaking ;  so  far 
does  the  Motion  of  Continuity  prevail  over  the  Motion  of  Ten- 
sion ;  bat  if  the  tennon  be  increased,  the  leather  breaks,  and 
the  Motion  of  Continuity  is  overcome.  Water  runs  out  at  a 
crack  of  a  cert«n  size ;  so  far  does  the  motion  of  the  Greater 
Congr^ation  jvevul  over  the  Motion  of  Continuity;  but  if 
the  crack  be  smaller,  it  ^ves  way,  and  the  Motion  of  Con- 
tinuity prevmls.  If  you  charge  a  gun  with  ball  and  mlphur 
only,  and  apply  the  match,  the  ball  is  not  discharged;  the 
Motion  of  the  Greater  Congregation  overcoming  in  this  case 
the  Motion  of  Matter.  But  if  you  charge  with  gunpowder, 
the  Motion  of  Matter  in  the  sulphur  prevuls,  being  aided  by 
the  Motions  of  Matter  and  of  FUght  in  the  nitre.  And  so  of 
other  cases.  Instances  of  Strife,  therefore,  which  point  out 
the  Predominancies  of  Virtues,  together  with  the  manner  and 
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proportion  in  which  ihey  predomioate  or  give  place,  Bhcmld  be 
sought  and  collected  from  all  quarters  with  keen  and  careful 
diligence. 

Not  should  we  examine  less  carefully  the  modes  in  which 
these  motions  give  way.  That  is  to  say,  whether  they  stop 
altogether,  or  whether  they  continue  to  resist,  but  are  over- 
powered. For  in  bodies  here  with  us  there  is  no  real  rest, 
either  in  wholes  or  in  parts;  bat  only  in  appearance.  And 
this  apparent  rest  m  caused  either  by  eguillbnum,  or  by  abso- 
lute predominancy  of  motions;  by  equihbrium,  as  in  scales, 
which  stand  still  if  the  weights  be  equal ;  by  predominancy,  aa 
in  watering-pots  with  holes  in  them,  where  the  water  rests  and 
is  kept  from  falling  out  by  the  predominancy  of  the  Motion  of 
Connexion.  But  it  should  be  observed,  as  I  have  s^d,  how 
far  these  yielding  motions  carry  their  resistance.  For  if  a  man 
be  pinned  to  the  ground,  tied  hand  and  foot,  or  otherwise  held 
fast,  and  yet  struggle  to  rise  with  all  his  might,  the  resistance 
is  not  the  less,  though  it  be  unsucceBsfuL  But  the  real  state 
of  the  case  (I  mean  whether  by  predominancy  the  yielding 
motion  is,  so  to  speak,  annihilated,  or  whether  rather  a  resist- 
ance b  continued,  though  we  cannot  see  it)  will  perhaps, 
though  latent  in  the  conflicts  of  motions,  be  apparent  in  their 
concurrence.  For  example,  let  trial  be  made  in  shooting. 
See  how  far  a  gun  will  carry  a  ball  straight,  or  aa  they  say 
point  blank ;  and  then  try  whether,  if  it  be  fired  upwards,  the 
stroke  will  be  feebler  than  when  it  is  fired  downwards,  where 
the  Motion  of  Gravity  concurs  with  the  blow. 

Lastly,  such  Canons  of  Predominance  as  we  meet  with  should 
he  collected;  for  instance,  tliat  the  more  common  the  good 
sought,  the  stronger  the  motion.  Thus  the  Motion  of  Co 
nexion,  which  regards  communion  with  the  universe,  is  stronger 
than  the  Motion  of  Gravity,  which  regards  only  communion 
with  dense  bodies.  Agwn,  that  appetites  which  wm  at  a  pri- 
vate good  seldom  prevail  agunst  appetites  which  aim  at  a  more 
public  good,  except  in  small  quantities ;  rules  which  I  wish  held 
good  in  politics. 


Among  Prerogative  Instances  I  will  put  in  the  tweoty-fiifih 
place  Intimating  Imtancet;  those  I  mean,  whidt  intimate  or 
point  out  what  is  useful  to  man.  For  mere  Power  and  mere 
Knowledge  exalt  human  nature,  but  do  not  bless  It    We  must 


„Googlc 


NOVUM  OBOANDM.  233 

tlterefore  gather  from  the  whole  etote  of  things  such  as  make 
most  for  the  uses  of  life.  But  a  more  proper  place  for  speak- 
ing of  these  will  be  when  I  come  to  treat  of  Applications  to 
Practice.  Besides  in  the  work  itself  of  Interpretation  in  each 
particular  subject,  I  always  assign  a  place  to  the  Human  Chart, 
or  Chart  of  thinffs  to  be  mihed  for.  For  to  form  judicious 
wishes  is  as  much  a  part  of  knowledge  as  to  ask  judldoua 
qneations. 


Among  Prerogative  Instances  I  will  put  in  the  twenty-sixth 
place  Polychrest  Imtancei,  or  Instances  of  General  Ute.  They 
are  those  which  relate  to  a  variety  of  cases  and  occur  fre- 
quently; and  therefore  save  no  small  amount  of  labour  and 
fresh  demonstra^on.  Of  the  instrnments  and  contrivancee 
themselveB  the  proper  place  for  speaking  will  be  when  I  coma 
to  speak  of  Applications  to  Practice  and  Modes  of  Experiment- 
iDg.  Moreover  those  which  have  been  already  discovered  and 
come  into  use  will  be  described  in  the  particular  histories  of 
the  several  arts.  At  present  I  will  subjoin  a  few  general 
remarks  on  them  as  examples  merely  of  this  General  Use. 

Besides  the  simple  bringing  blether  and  putting  asunder  of 
them,  man  operates  upon  natural  bodies  chiefly  in  seven  ways: 
viz.  either  by  exclusion  of  whatever  impedes  and  disturbs ;  or 
by  compressions,  extensions,  agitations,  and  the  like ;  or  by 
heat  and  cold ;  or  by  continuance  in  a  suitable  place ;  or  by  the 
checking  and  regulation  of  motion ;  or  by  special  sympathies ; 
or  by  the  seasonable  and  proper  alternation,  series,  and  suc- 
cession of  all  these  ways,  or  at  any  rate  of  some  of  them. 

With  r^ard  to  the  first ;  the  common  ^r,  which  is  every- 
where about  us  and  presung  in,  and  the  rays  of  the  heavenly 
bo^es,  cause  much  disturbance.  "Whatever  therefore  serves  to 
exclude  them,  may  justly  be  reckoned  among  things  of  General 
Use,  To  this  head  belong  the  material  and  thickness  of  the 
vessels  in  which  the  bodies  are  placed  on  which  we  are  going 
to  operate ;  also  the  perfect  stopping  np  of  vessela  by  oonsoli- 
datbn  and  Inium  tapientia,  as  the  dienusts  call  it.  Also  the 
doong  in  of  substances  by  liquids  poured  on  the  outside  is  a 
tiling  of  very  great  use ;  as  when  they  pour  oil  on  wine  or  juices 
of  herbs,  which  spreadiog  over  the  surface  like  a  lid  preserves 
them  excellently  &om  the  injury  of  the  air.  Nor  are  powders 
bad  things ;  for  though  they  cont^  nil  mixed  up  with  them, 
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titej  yet  repel  the  force  of  &.e  body  of  air  roand  about;  as 
we  Bee  in  the  preservation  of  grapea  and  other  fniitB  in  sand 
and  flour.  It  is  good  too  to  spread  bodies  over  with  wax, 
honey,  pitch,  and  like  tenacious  substancca,  for  the  more  perfect 
enclosure  of  them,  and  to  keep  off  the  ur  and  heavenly  bodies. 
I  have  Bometimea  tried  the  effect  of  laying  up  a  vessel  or  some 
other  body  in  quicksilyer,  which  of  all  substances  that  can  be 
poured  round  another  is  far  the  densest  Cavema  aguii  and 
subterraneous  pits  are  of  great  use  in  keeping  off  the  heat  of 
the  sun  and  that  open  air  which  preys  upon'  bodies ;  and  such 
are  used  in  the  North  of  Germany  as  granaries.  The  sinking 
of  bodies  in  water  has  likewise  the  same  effect ;  as  I  remember 
to  have  heard  of  bottles  of  wine  being  let  down  into  a  deep 
well  to  cool ;  but  through  accident  or  neglect  being  led  there 
for  many  years,  and  then  taken  out ;  and  that  the  wine  was  not 
only  free  from  sourness  or  flatness,  but  much  finer  tasted; 
owing,  it  would  seem,  to  a  more  exquisite  commixture  of  its 
parts.  And  if  the  case  require  that  bodies  be  let  down  to  the 
bottom  of  the  water,  as  in  a  nver  or  the  sea,  without  either 
touching  the  water  or  being  enclosed  in  stopped  vessels,  but 
surrouaded  by  air  alone ;  there  is  good  use  in  the  vessel  nhich 
has  been  sometimes  employed  for  working  ander  water  on 
sunk  ships,  whereby  divers  are  enabled  to  remun'a  long  while 
below,  and  take  breath  from  time  to  time.  This  machine  was 
a  hollow  bell  made  of  metal,  which  being  let  down  parallel  to 
the  emrfoce  of  the  water,  carried  with  it  to  the  bottom  all  the 
a,ir  it  contained.  It  stood  on  tluree  feet  (Uke  a  tripod)  the 
hei^t  of  which  was  aomewhat  leas  than  that  of  a  mau,  so 
that  the  diver,  when  his  breath  ituled,  could  put  his  head 
into  the  hollow  of  the  bell,  take  breath,  and  then  go  on  with 
his  work.  I  have  heard  also  of  a  sort  of  machine  or  boat 
capable  of  carrying  men  under  water  for  some  distance.  Se 
that  as  it  may,  under  such  a  vessel  as  I  have  described  bodies 
of  any  eort  can  easily  be  suspended ;  and  it  is  on  that  account 
that  I  have  meuli(med  this  experiment. 

There  is  also  another  advantage  in  the  carefol  and  complete 
dosing  of  bodies;  for  not  only  does  it  keep  the  outer  lur 
from  getting  in  (of  which  I  have  already  spoken),  bnt  also  it 
keeps  the  spirit  of  the  body,  on  which  the  operation  is  going 
on  inside,  from  getting  out.  For  it  is  necessary  for  one  who 
operates  on  natural  bodies  to  be  certain  of  his  total  quantitiee ; 
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iba,t  IB,  that  nothing  evaporates  or  flows  away.  For  then,  and 
then  only,  are  profound  alterations  made  in  bodies,  when, 
while  nature  {weTente  annihilation,  art  prevents  aldo  the  loss  or 
escape  of  any  part.  On  this  sabject  there  has  prevailed  a 
false  opinion,  which,  if  tme,  wonld  moke  us  veil  nigh  despiur 
of  preserving  the  perfect  quantity  without  diminution  f  namely, 
that  the  spirits  of  bodies,  and  air  when  rarefied  by  a  high 
degree  of  heat,  cannot  be  contained  in  closed  vessels,  but 
escape  through  their  more  delicate  pores.  To  this  opinion 
men  have  been  led  by  the  common  experiment  of  an  inverted 
cap  placed  on  water  with  a  candle  in  it  or  a  piece  of  paper 
lighted ;  the  consequence  of  which  ia  that  the  water  is  drawn 
up;  and  also  by  the  similar  experiment  of  cupping-glasses, 
which  when  heated  over  flame  draw  up  the  fle^  For  in 
each  of'  these  experiments  they  imagine  that  the  rarefied  air 
escapes,  and  that  its  quantity  being  thereby  diminished,  the 
water  or  flesh  comes  up  into  its  place  by  the  Motion  of  Con- 
nexion. But  this  is  alt<^ether  a  mistake.  For  the  air  is  not 
diminished  in  qunntity,  but  contracted  in  space;  nor  does  the 
motion  of  the  rising  of  the  water  commence  till  the  flame  is 
extinguished  or  the  air  cooled ;  and  therefore  phyeiciane,  to  make 
their  cupping-glasses  draw  better,  lay  on  them  cold  sponges 
dipped  in  water.  And  therefore  there  is  no  reason  why  men 
should  be  much  afraid  of  the  easy  escape  of  air  or  spirits.  For 
though  it  be  true  that  the  most  solid  bodies  have  pores,  still  air 
or  spirit  do  not  eanly  submit  to  such  extremely  fine  commi- 
nution ;  just  08  water  refuees  to  run  oat  at  very  small  chinks. 

With  regard  to  the  second  of  the  seven  modes  of  operating 
above  mentioned,  it  is  particularly  to  be  observed,  that  com- 
pression and  such  violent  means  have  indeed  with  req)ect  to 
local  motion  and  the  like  a  most  powerful  effect;  as  in  ma- 
chines and  projectiles ;  an  effect  which  even  causes  the 
destruction  of  organic  bodies,  and  of  auch  virtues  as  consist 
alt^^ther  in  motion.  For  all  life,  nay  all  flame  and  ignition, 
is  destroyed  by  comprewon ;  just  as  every  maclune  is  spoilt  or 
deranged  by  the  same.  It  causes  the  destruction  likewise  of 
virtaea  which  conuet  in  the  position  and  coaraer  disamilarity 
of  parts.  This  is  the  case  with  colours ;  for  the  whole  flower 
has  not  the  same  colour  as  when  it  is  bruised,  nor  the  whole 
piece  of  amber  as  the  same  piece  pulverised.  So  also  it  is 
with  tastes ;  for  there  is  not  the  same  taste  in  an  unripe  pear 
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as  there  u  in  a  squeezed  and  softened  one ;  for  it  manifeetly 
contracts  sweetness  by  the  process.  But  for  the  more  re- 
markable tranefonnaUons  and  alterations  of  bodies  of  nniform 
structure  sach  violent  means  are  of  little  avail ;  since  bodies  do 
not  acquire  thereby  a  new  consistency  that  a  constant  and 
quiescent,  but  one  that  is  transitory,  and  ever  striving  to  re- 
cover and  liberate  itself.  It  would  not  be  amiss  however  to 
make  some  careful  experiments  for  the  purpose  of  ascertaining 
whether  the  condensation  or  the  rarefaction  of  a  body  of  nearly 
uniform  structure  (as  air,  water,  oil,  and  the  like),  being  in- 
duced by  violence,  can  be  made  to  be  constant  and  fixed,  and 
to  become  a  kind  of  nature.  This  should  first  be  tried  by 
simple  continuance,  and  then  by  means  of  helps  and  consents. 
And  the  trial  might  easily  have  been  made  (if  it  had  but  oc- 
curred to  me)  when  I  was  condensing  water,  as  mentioned 
above,  by  hanuner  and  press,  till  it  burst  forth  from  its  enclo- 
sure. For  I  should  have  left  the  flattened  sphere  to  itself 
for  a  few  days,  and  after  that  drawn  off  the  water ;  that  so  I 
might  have  seen  whether  it  would  immediately  occupy  the  same 
dimensions,  which  it  had  before  condensation.  If  it  hod  not  done 
BO,  either  immediately  or  at  any  rate  soon  after,  we  might  have 
pronoonced  the  condensation  a  constant  one ;  if  it  bad,  it  would 
have  appeared  that  a  restoration  had  taken  place,  and  that  the 
compression  was  transitory.  Something  of  a  similar  kind  I 
might  have  tried  also  with  the  expansion  of  ur  in  the  glass 
eggs.  For  after  powerful  suction  I  might  have  stopped  them 
suddenly  and  tightly ;  I  might  have  left  the  eggs  so  stopped 
for  some  days;  and  then  tried  whether  on  opening  the  hole  tho 
air  would  be  drawn  np  with  a  hissing  noise ;  or  whether  on 
plunging  them  into  water,  as  much  water  would  be  drawn  up 
as  there  woold  have  been  at  first  without  the  delay.  For  it  is 
probable  —  at  least  it  is  worth  trying — that  this  might  have 
been,  and  may  be,  the  case ;  since  in  bodies  of  structure  not  quite 
so  uniform,  the  lapse  of  time  does  produce  such  effects.  For 
a  stick  bent  for  some  time  by  compression  does  not  recoil ;  and 
this  must  not  be  imputed  to  any  loss  of  quantity  in  the  wood 
through  the  lapse  of  time ;  since  the  same  will  be  the  case  with 
a  plate  of  ateel,  if  the  time  be  increased,  and  steel  does  not 
evaporate.  But  if  the  experiment  succeed  not  with  mere  con- 
tinuance, the  business  must  not  be  abandoned,  but  other  aids 
must  be  employed.  For  it  is  no  small  gun  if  by  the  application 
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oF  violence  we  can  comnmnicate  to  bodies  fixed  and  pemuuient 
natures.  For  thus  air  can  be  turned  into  water  by  condensa- 
tion, and  many  other  effects  of  tlie  kind  can  be  produced ;  nun 
being  more  the  master  of  violent  motjons  thiio  of  the  rest    ' 

The  third  (^  the  seven  modes  above-mentioned  relates  to 
that  which  whether  in  Nature  or  in  Art  is  the  great  instrument 
of  operation,  viz.  heat  and  cold.  And  herein  man's  power  is 
clearly  lame  on  one  side.  For  we  have  the  heat  of  fire,  which 
is  infinitely  more  potent  and  intense  than  the  heat  of  the  sun  as 
it  reaches  us,  or  the  warmth  of  ammals.  But  we  have  no  cold 
save  BQch  as  is  to  be  got  in  winter  time,  or  in  caverns,  or  by 
application  of  soow  and  ice ;  which  is  about  as  much  perhaps 
in  comparison  as  the  heat  of  the  son  at  noon  in  the  torrid  zone, 
increased  by  the  tefiexjons  of  mountuns  and  walls ;  for  such 
heat  as  well  as  such  cold  can  be  endured  by  ammals  for  a  short 
time.  But  they  are  nothing  to  be  compared  to  the  heat  of  a 
burning  furnace,  or  with  any  cold  corresponding  to  it  in  inten- 
sity. Thus  all  things  with  us  tend  to  rarefaction,  and  desicca- 
tion, and  coDBumptioQ ;  nothing  hardly  to  condensation  and 
inteneration,  except  by  mixtures  and  methods  that  may  be  called 
eporions.  Instances  of  cold  therefore  should  be  collected  with 
all  diligence;  and  such  it  seems  may  be  found  by  ezpodng 
bodies  on  steeples  in  sharp  frosts ;  by  laying  them  in  subterra- 
nean caverns;  by  Burroundiog  them  with  snow  and  ice  in  deep 
pits  dug  for  ^e  purpose;  by  letting  them  down  into  wells;  by 
burying  them  in  quicksilver  and  metals ;  by  plunging  them 
into  waters  which  petrify  wood;  by  burying  them  in  the  earth, 
aa  the  Chinese  are  stud  to  do  in  the  making  of  porcehun,  where 
masses  made  for  the  purpose  are  left,  we  are  told,  under  ground 
for  forty  or  fifty  years,  and  transmitted  to  heirs,  as  a  kind  of 
artifidat  minerals ;  and  by.  similar  processes.  And  so  too  all 
natural  condensations  caused  by  cold  should  be  investigated,  in 
order  that,  their  causes  being  known,  they  may  be  imitated  by 
art.  Such  we  see  in  the  sweating  of  marble  and  stones ;  in  the 
dews  condensed  on  the  inside  of  window  panes,  towards  morn- 
ing, after  a  night's  frost;  in  the  formation  and  gathering  of 
vapours  into  water  under  the  earth,  from  which  springs  often 
bubble  up.     Everything  of  this  kind  should  be  collected. 

Besides  things  which  are  cold  to  the  touch,  there  are  found 
others  having  the  power  of  cold,  which  also  condense;  but 
which  seem  to  act  on  the  bodies  of  animals  only,  and  hardly 
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on  other&  Of  tltia  sort  we  liave  monj  instances  in  medicines 
and  plasters;  some  of  which  condense  the  fleah  and  tangible 
parts,  as  astringent  and  inspisaatoiy  medicaments ;  while  otliere 
condense  tlie  spirits,  as  is  most  observable  in  soporifics.  There 
are  two  ways  io  which  spirits  are  condensed  hy  medicaments 
soporific,  or  proTOcative  of  sleep ;  one  by  quieting  tbeir  motion, 
I  the  other  by  putting  them  to  fiight.  Thus  violets,  dried  rose 
I  leaves,  lettuce,  and  like  benedict  or  benignant  medicaments,  by 
I  their  kindly  and  gently  cooling  iumee  invite  the  spirits  to  unite, 
J  and  quiet  their  eager  and  restless  motion.  Rose  water  too, 
I  applied  to  tJie  nose  in  a  fainting  fit,  causes  the  resolved  and  too 
I  relaxed  spirits  to  recover  themselves,  and  as  it  were  cherishes 
them.  But  opiates  and  kindred  medicaments  put  the  spirits 
utterly  to  fiight,  by  their  malignant  and  hostile  nature.  And 
therefore  if  they  be  applied  to  an  external  part,  the  spirits  im- 
mediately fiee  away  from  that  part,  and  do  not  readily  flow  into 
it  i^;ain ;  if  taken  internally,  their  fames,  ascending  to  the  head, 
disperse  in  all  directions  the  spirits  contained  in  the  ventricles 
-  of  the  brain;  and  these  spirits  tlius  withdrawing  themselves, 
and  unable  to  escape  into  any  other  part,  are  by  consequence 
brought  tt^ther  and  oondensed,  and  sometames  are  ntteriy 
choked  and  extinguished ;  though  on  the  other  hand  these  same 
opiates  taken  in  moderation  do  by  a  secondary  accident  (namely, 
the  condensation  which  succeeds  the  coming  together)  comfort 
tlie  spirits,  and  render  them  more  robust,  and  check  their  use- 
less and  infiammatory  motions;  whereby  they  contribute  no 
little  to  the  cure  of  diseases,  and  prolongation  of  life. 

Nor  should  we  omit  the  means  of  preparing  bodies  to  receive 
cold.  Among  others  I  may  mention  that  water  slightly  warm 
is  more  earily  frozen  than  quite  cold. 

Besides,  »nce  nature  supplies  cold  so  sparingly,  we  must  do 
as  the  apothecaries  do,  who  when  they  cannot  get  a  simple,  take 
its  Buccedaneum  or  quid  pro  quo,  as  they  call  it ;  such  as  aloes 
for  balsam,  cassia  for  cinnamon.  In  like  manner  we  should 
look  round  carefully  to  see  if  there  be  anything  that  will  do 
instead  of  cold ;  that  is  to  say,  any  means  by  which  condensa- 
tions can  be  effected  in  bodies  otherwise  tiiaa  by  cold,  the 
proper  office  of  which  is  to  effect  them.  Such  condensations, 
as  far  as  yet  appears,  would  seem  to  be  Unuted  to  four.  The 
first  of  these  is  caused  by  simple  compression,  which  can  do 
but  little  for  permanent  density,  since  bodies  recoil,  but  which 
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perhapB  may  be  of  use  as  an  auxiliary.  The  second  is  caasecl 
by  the  contraction  of  the  coarser  parts  in  a  body,  after  the 
escape  of  the  finer ;  such  as  takes  place  in  indurations  by  fire, 
in  the  repeated  qnenchings  of  metals,  and  like  procesaes.  The 
third  is  caused  by  the  commg  blether  of  those  faomt^eneous 
piarts  in  a  body  which  are  the  most  soUd,  and  which  previously 
had  been  dispersed,  and  mixed  with  the  less  solid ;  as  in  the 
restoration  of  sublimated  mercury,  which  occupies  a  far  greater 
space  in  powder  than  as  simple  mercury,  and  similarly  in  all 
purging  of  metals  from  their  dross.  The  fourth  is  brought 
about  through  sympathy,  by  applying  substances  which  &om 
some  occult  power  condense.  These  sympathies  or  consents  at 
present  manifest  themselves  but  rarely ;  which  is  no  wonder, 
einoe  before  we  succeed  in  discovering  Forms  and  Configunt- 
tions,  we  cannot  hope  for  mnch  from  an  inquiry  into  sympa- 
thies. "Witii  regard  to  the  bodies  of  aTiimnla  indeed,  there  is 
DO  donbt  that  there  are  many  medicines,  whether  taken  inter- 
nally  or  externally,  which  condense  us  it  were  by  conaent,  as  I 
have  stated  a  littie  above.  But  in  the  case  of  inanimate  sub- 
stances sacb  operation  is  rare.  There  has  indeed  been  spead 
abroad,  as  well  in  books  as  in  common  rumour,  the  story  of  a 
tree  in  one  of  the  Teroera  or  Canary  lelea  (I  do  not  well  re- 
member which)  which  is  constanUy  dripping;  so  as  to  some 
extent  to  supply  the  inhabitants  with  water.  And  Faracelsos 
says  that  the  herb  called  Hot  Solu  is  at  noon  and  under  a  burn- 
ing sun  filled  with  dew,  while  all  the  other  herbs  round  it  are 
dry.  But  both  <^  these  stories  I  look  upon  as  iabulons.  If 
they  were  true,  such  instances  would  be  of  most  ugnal  use, 
and  most  worthy  of  examination.  Nor  do  I  conceive  that  those 
honey-dews,  like  manna,  which  are  found  on  the  leaves  of  the 
oak  in  the  month  of  May,  are  formed  and  condensed  by  any 
peculiar  property  in  the  leaf  of  the  oak ;  but  that  while  they 
fall  equally  on  all  leaves,  they  are  retained  on  those  of  the  oak, 
as  being  well  united,  and  not  spongy  as  most  of  the  others  are. 
As  regards  heat,  man  indeed  has  abimdant  store  and  com- 
mand thereof;  but  observation  and  investigatiou  are  wanting 
in  some  particulars,  and  tliose  the  most  necessary,  let  the  alche- 
nusts  say  what  they  wUL  For  tiie  efiects  of  intense  heat  ore 
sought  for  and  brought  into  view ;  but  those  of  a  gentler  heat, 
which  fall  in  most  with  tiie  ways  of  nature,  are  not  explored, 
and  therefore  are  unknown.     And  therefore  we  see  that  by 
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the  heato  generally  used  the  Bpirite  of  bodies  are  greatly  exalted, 
OS  in  strong  waters  and  other  chemical  oils ;  that  the  tangible 
parts  are  hardened,  and,  the  volatile  being  diechai^ed,  eome- 
tjmes  fixed;  that  the  honM^eneoua  parts  are  separated,  while 
the  heterogenooe  are  in  a  coarse  way  incorporated  and  mixed 
up  together;  above  all  that  the  junctures  of  composite  bodies, 
and  their  more  subtle  configorations  are  broken  up  and  con- 
founded. Whereas  the  operations  of  a  gentler  heat  ought  to 
have  been  tried  and  explored,  whereby  more  subtle  mixtures 
and  r^ular  configurations  might  be  generated  and  educed, 
after  the  model  of  nature,  and  in  imitation  of  the  works  of  the 
sun ;  as  I  have  ahaduwed  forth  in  the  Aphorism  on  Instances 
of  Alliance.  For  the  operations  of  nature  are  performed  by 
far  smaller  portions  at  a  time,  and  by  arrangements  far  more 
exquiute  and  varied  than  the  operations  of  fire,  as  we  use  it 
now.  And  it  is  then  that  we  Bhall  see  a  real  increase  in  the 
power  of  man,  when  by  artificial  heats  and  other  agencies  the 
works  of  nature  can  be  represented  in  form,  perfected  in  virtue, 
varied  in  quantity,  and,  I  may  add,  accelerated  in  time.  For 
the  rust  of  iron  is  slow  in  forming,  but  the  turning  into  Croeua 
MarHs  is  immediate;  and  it  is  the  same  with  verdigris  and 
ceniee ;  crystal  is  produced  by  a  long  process,  while  glass  is 
blown  at  once ;  stones  take  a  long  time  to  grow,  while  bricks 
are  quickly  baked.  Meanwhile  (to  come  to  our  present  busi- 
ness), heats  of  every  kind,  with  their  eSecta,  should  be  dili- 
gently collected  from  all  quarters  and  investigated, — the  heat 
of  heavenly  bodies  by  their  raye  direct,  reflected,  refracted,  and 
united  in  burning-glasses  and  mirrors;  the  heat  of  lightning, 
of  fiome,  of  coal  fire ;  of  fire  from  different  materials ;  of  fire 
close  and  open,  striutened  and  in  full  flow,  modified  in  fiue 
by  the  different  structures  of  furnaces;  of  fire  excited  by  blow- 
ing ;  of  fire  quiescent  and  not  excited ;  of  fire  removed  to  a 
greater  or  less  distance ;  of  fire  passing  through  various  media ; 
moist  heats,  as  of  a  vessel  floating  in  hot  water,  of  dung,  of 
external  and  internal  animal  warmth,  of  confined  hay;  dry 
heats,  as  of  ashes,  lime,  warm  sand ;  in  short  heats  of  all  kinds 
with  their  degrees. 

But  above  all,  we  must  try  to  investigate  and  discover  the 
effects  and  operations  of  heat  when  applied  and  withdrawn 
gradually,  orderly,  and  periodically,  at  due  distances  and  for 
due  times.  For  such  orderly  inequality  is  in  truth  the  daughter 
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a(  &e  heavens,  and  mother  of  generation ;  nor  is  anything 
great  to  be  expected  from  a  beat  either  vehement  or  pre<apitate 
or  that  comes  hy  fits  and  starts.  In  vegetables  this  is  most 
manifest ;  and  also  in  the  wombs  of  animals  there  is  a  great 
inequality  <^  beat,  from  the  motion,  steep,  food  and  passions  of 
the  female  in  gestation ;  lastly  in  the  wtoabs  of  the  earth  itself, 
those  I  mean  in  which  metals  and  fossils  are  formed,  the  same 
inequality  has  place  and  force.  Which  makes  the  imskilfulness 
of  some  alchemists  of  the  reformed  school  all  the  more  remark- 
able,—who  have  conceived  that  by  the  equable  warmth  of  lamps 
and  the  like,  burning  uniformly,  they  can  attain  their  end. 
And  so  much  for  the  operations  and  effects  of  heat.  To 
examine  them  thoroughly  would  be  premature,  till  the  Forms 
of  things  and  the  Configurations  of  bodies  have  been  further 
investigated  and  brought  to  light.  For  it  will  then  be  time  to 
seek,  apply,  and  adapt  our  instruments,  when  we  are  clear  as 
to  the  pattern. 

The  fourth  mode  of  operating  is  by  continuance,  which  is  as 
it  were  the  steward  and  almoner  of  nature.  Continuance  I 
call  it,  when  a  body  is  lefr  to  itself  for  a  considerable  time,  be- 
ing meanwhile  defended  from  all  external  force.  For  then 
only  do  the  internal  motJons  exhibit  and  perfect  themselves, 
when  the  extraneons  and  advenUtious  are  stopped.  Now  the 
works  of  time  are  tat  subtler  than  those  of  fire.  For  wine 
cannot  be  so  clarified  by  fire,  as  it  is  by  time ;  noxare  the  ashes 
produced  by  fire  so  fine  as  the  dust  into  which  substances  are 
resolved  and  wasted  by  ages.  So  too  the  sudden  incorporations 
and  mixtures  precipitated  by  fire  are  &r  inferior  to  those  which 
are  brought  about  by  time.  And  the  dissimilar  and  varied 
configurations  which  bodies  by  continuance  put  on,  such  as 
putrefactions,  are  destroyed  by  fire  or  any  violent  beat.  Meao- 
while  it  would  not  be  out  of  place  to  observe  that  the  motions 
of  bodies  when  quite  shut  up  have  in  them  something  of 
violence.  For  such  imprisonment  impedes  the  spontaneous 
motions  of  the  body.  And  therefore  continuance  in  an  open 
vessel  is  best  for  separations ;  in  a  vessel  quite  closed  for  com- 
nuxtnres ;  in  a  vessel  partly  closed,  but  with  the  air  entering, 
for  putrefactions.  But  indeed  instances  showing  the  effects  and 
operations  of  continuance  should  be  carefully  collected  from  all 
quarters. 

The  re^;uhttioo  of  motion  (which  is  the  fifth  mode  of  opentt- 
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ing)  is  of  no  little  service.  I  call  it  regulation  of  molion, 
when  one  body  meeting  another  impedes,  repels,  admits  or 
directs  its  Bpontaneoua  motJon.  It  oonsists  for  the  moat  part 
in  the  shape  and  position  of  vessels.  Thus  the  upright  cone  in 
alembics  helps  the  condensation  of  vapours ;  the  inverted  cone 
in  receivers  helps  the  dnuning  oS  of  the  dregs  of  sugar. 
Sometimes  a  winding  form  is  required,  and  one  that  narrows 
and  widens  in  turn,  and  the  like.  For  all  peroolation  depends 
on  this,  that  the  meeting  body  opens  the  way  to  one  portion 
of  the  body  met  and  shuts  it  to  another.  Nor  is  the  business 
of  percolation  or  other  regulation  of  motion  always  perfonned 
from  without ;  it  may  also  be  done  by  a  body  witlun  a  body ; 
as  when  stones  are  dropped  into  water  to  collect  its  earthy 
parts ;  or  when  syrups  are  datified  with  the  whites  of  eggs, 
that  the  coarser  parts  may  adhere  thereto,  after  which  they 
may  be  removed.  It  is  also  to  tlue  regulation  of  motion 
that  Teledus  has  rashly  and  ignorantiy  enough  attributed  the 
shapes  of  animals,  which  he  says  are  owing  to  the  chann^  and 
folds  in  the  wnnb.  But  he  should  have  been  able  to  show  the 
like  formation  in  the  shells  of  eggs,  in  which  there  are  no 
wrinkles  or  inequalities.  It  is  true  however  that  the  regulation 
of  motion  gives  the  shapes  in  moulding  and  casting. 

Operations  by  consents  or  ayeretons  (wludi  is  the  nxth 
mode)  often  lie  deeply  hid.  For  what  are  called  occult  and 
specific  properties,  or  sympathies  and  antipathies,  are  in  great 
part  corruptions  of  philosophy.  Nor  can  we  have  much  hope 
of  discovering  the  consents  of  things  before  the  discovery 
of  Forme  and  Simple  Configurations.  For  Consent  is  nothing 
else  than  the  adaptation  of  Forme  and  Configurations  to  each 
other. 

The  broader  and  more  general  consents  of  things  are  not 
however  quite  so  obscure.  I  wiU  therefore  be^  with  them. 
Their  first  and  chief  diversity  is  this,  that  some  bodies  differ 
widely  as  to  density  and  rarity,  but  agree  in  configurations ; 
while  others  agree  as  to  density  and  rarity,  but  differ  in  con- 
figurations. For  it  has  not  been  ill  observed  by  the  chemists  in 
thdr  triad  of  first  principles,  that  sulphur  and  mercury  run 
through  the  whole  universe.  (For  what  they  add  about  salt  is 
absurd,  and  introduced  merely  to  take  in  bodies  earthy,  dry, 
and  fixed.)  But  certunly  in  these  two  one  of  the  most  general 
consents  in  nature  does  seem  to  be  observable.    For  tiiere  is 
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consent  between  sulphur,  oil  and  greasy  exhi^tion,  flame,  and 
perhaps  the  body  of  a  etar.  So  ie  there  between  mercury,  water 
and  watery  vapours,  air,  and  perhaps  the  pare  and  intersidereal 
etlier.  Yet  these  twoqoatenuons  or  great  ^bes  of  things  (each 
within  its  own  limits)  differ  immensely  in  quantity  of  matter  and 
denn^,  but  agree  very  well  in  configuration ;  as  appears  in  du- 
merous  coses.  On  the  other  hand  metals  agree  well  together 
in  quantity  and  density,  especially  as  compared  with  vegetables, 
&C.,  but  differ  very  widely  in  configuration ;  while  in  like 
manner  vegetables  and  animals  vary  almost  inflnitely  In  their 
configurations,  but  in  quantity  of  matter  or  density  their 
variation  ia  confioed  to  narrow  limits. 

The  next  most  general  consent  is  that  between  primary 
bodies  and  their  supports ;  that  is,  their  menstrua  and  foods. 
We  must  therefore  inquire,  ander  what  climates,  ui  what  earth, 
and  at  what  depth,  the  several  metals  are  generated  ;  and  so  of 
geme,  whetber  produced  on  rocks  or  in  mines;  also  in  what 
soil  the  several  trees  and  shrubs  and  herbs  thrive  best,  and 
take,  so  to  speak,  most  delight ;  moreover  what  manuringe, 
whether  by  dung  of  any  sort,  or  by  chalk,  sea-saod,  ashes,  &c., 
do  the  most  good ;  and  which  of  them  are  most  suitable  and 
effective  according  to  the  varieties  of  soiL  Ag^n  the  grafting 
aad  inoculatii^  of  trees  and  plants,  and  the  principle  of  it,  that 
is  to  say,  what  plants  prosper  best  on  what  stocks,  depends  much 
<m  sympathy.  Under  this  head  it  would  be  an  agreeable  ex- 
periment, which  I  have  beard  has  been  lately  tried,  of  engraft- 
ing forest-trees  (a  practice  hitherto  confined  to  fruit-trees); 
whereby  the  leaves  and  fruit  are  greatly  enlarged,  and.  the 
trees  made  more  shady.  In  like  manner  the  different  foods  of 
animals  should  be  noted  under  general  heads,  and  with  their 
negatives.  For  carnivorous  animals  cannot  live  on  herbs; 
whence  the  order  of  Feuillans  (though  the  will  in  man  has 
more  power  over  the  body  than  in  other  animals)  has  after 
trial  (they  say)  well  nigh  disappeared ;  the  thing  not  being 
endurable  by  human  nature.  Also  the  different  materials  of 
pntre&ction,  whence  animalcule  are  generated,  should  be 
observed. 

The  consents  of  primary  bodies  with  their  subordinates  (for 
such  diose  may  he  considered  which  I  have  noted)  are  suf- 
ficiently obvious.  To  these  may  be  added  the  consents  of  the 
senses  with  their  objects.     For  these  consents,  unce  they  are 
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most  manifeat,  and  have  been  well  observed  and  keenly  sifted, 
may  poBsibly  shed  great  light  on  other  conaeotd  idso  which  are 
latent. 

But  the  inner  ooosenta  and  aversionB,  or  friendshipa  and  en- 
mities, of  bodies  (for  I  am  almost  weary  of  the  words  sympathy 
and  antipathy  on  account  of  the  superstitions  and  Taoitiea  asso- 
ciated with  them)  are  either  falsely  ascribed,  or  mixed  with 
fables,  or  from  want  of  observation  very  rarely  met  with.  For 
if  it  be  said  that  there  is  enmity  between  the  vine  and  colewort, 
beoaute  when  planted  near  each  other  they  do  not  thriye ;  the 
reason  is  obTioua — that  both  of  these  plants  are  succulent  and 
exhaust  the  ground,  and  thus  one  robs  the  other.  If  it  be  eud 
that  there  is  consent  and  friendship  between  com  and  the  corn- 
cockle or  the  wild  poppy,  because  these  herbs  hardly  come  up 
except  in  ploughed  fields;  it  should  rather  be  saad  that 
there  le  enmity  between  them,  because  the  poppy  and  corn- 
cockle are  emitted  and  generated  irom  a  juice  of  the  earth 
which  the  com  has  left  and  rejected ;  so  that  sowing  the  ground 
with  com  prepares  it  for  their  growth.  And  of  such  false 
ascriptions  there  is  a  great  number.  As  for  fables,  they  should 
be  utterly  exterminated.  There  remains  indeed  a  scanty  store 
of  consents  which  have  been  approved  by  sure  experiment; 
such  as  those  of  the  magnet  and  iron,  of  gold  and  qnickfdlver, 
and  the  like.  And  in  chemical  experiments  on  metals  there  are 
found  also  some  others  worthy  of  observation.  But  they  are 
found  in  greatest  abundance  (if  one  may  speak  of  abundance  in 
such  a  scarcity)  in  certain  medicines,  which  by  their  occult  (as 
tJiey.are  called)  and  specific  properties  have  relation  either  to 
limbs,  or  humours,  or  diseases,  or  sometimes  to  individual 
natures.  Nor  should  we  <nnit  the  consents  between  the  mo- 
tions and  changes  of  the  moon  and  the  affections  of  bodies 
below ;  such  as  may  be  gathered  and  admitted,  after  strict  and 
honest  scrutiny,  from  experiments  in  agriculture,  navigation, 
medicine,  and  other  sciences.  But  the  rarer  all  the  instances 
of  more  secret  consents  are,  the  greater  the  diligence  with 
which  they  should  be  sought  after,  by  means  of  iuthiul  and 
honest  traditions  and  narrations;  provided  this  be  done  without 
any  levity  or  credulity,  but  with  an  anxious  and  (so  to  speak)  a 
doubting  f^th.  There  remains  a  consent  of  bodies,  inartifi<ual 
perhaps  in  mode  of  operation,  but  in  use  a  Polychrest,  which 
should  in  no  wise  be  omitted,  but  exambed  into  with  careful 
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attention.  I  mean  the  pronenesa  or  reluctance  of  bodies  to  draw 
togetlier  or  nmt«  by  compoaition  or  simple  sppositaon.  For  some 
bodies  are  mixed  together  and  incorporated  easily,  but  others 
with  difficulty  and  reluctance.  Thus  powders  mix  best  with 
water ;  ashes  and  lime  with  oilsi  and  so  on.  Nor  should  we 
merely  collect  instances  of  the  propen^ty  or  aTcrsion  of  bodies 
for  mixture,  but  also  of  the  collocation  of  their  parts,  of  their 
distribution  and  digestion  when  they  are  mixed,  and  finally  of 
their  predominancy  after  the  mixture  is  completed. 

There  remains  the  seventh  and  last  of  the  seveD  modes  of 
operation,  namely,  the  means  of  operating  by  the  alternation  of 
the  former  six ;  but  it  would  not  be  seasonable  to  bring  forward 
examples  of  this,  till  our  search  has  been  carried  somewhat ' 
more  deeply  into  the  others  singly.  Now  a  series  or  chain  of 
such  alternations,  adapted  to  particular  effects,  is  a  thing  at 
once  most  difficult  to  discover,  and  most  efTective  to  work  with. 
But  men  are  utterly  impatient  both  of  the  inquiry  and  the 
practice;  though  it  is  the  very  thread  of  the  labyrinth,  as 
r^ards  works  of  any  magnitude.  Let  this  suffice  to  exemplify 
the  Polychrest  Instances. 


Among  Prerogative  Instances  I  will  put  in  the  twenty- 
seventh  and  last  place  Itutaneea  of  Magic;  by  which  I  mean 
those  wherein  the  material  or  efficient  cause  is  scanty  or  small, 
•s  compared  with  the  work  and  effect  produced ;  so  that,  even 
where  they  are  common,  they  seem  like  miracles;  some  at 
first  sights  others  even  after  attentive  consideration.  These 
indeed  nature  of  herself  supplies  sparingly ;  but  what  she  may 
do  when  ber  folds  have  been  shaken  out,  and  after  the  discovery 
of  Forms  and  Processes  and  Configurations,  time  will  ^ow. 
But  these  magical  effects  (according  to  my  present  conjecture) 
are  brought  i^ut  in  three  ways ;  either  by  self-multiplication, 
as  in  fire,  and  in  poisons  called  specific,  and  also  in  motions 
which  are  increased  in  power  by  passing  from  wheel  to  wheel ; 
or  by  excitation  or  invitation  in  another  body,  as  in  the  magnet, 
which  excites  numberless  needles  without  lorang  any  of  its 
virtue,  or  in  yeast  and  the  like ;  or  by  anticipation  of  motion, 
as  in  the  case  already  mentioned  of  gunpowder  and  cannons 
and  mines.  Of  which  ways  the  two  former  require  a  know- 
ledge of  consents ;  the  third,  a  knowledge  of  the  measurement 
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of  motions.  Whether  there  be  any  mode  of  changing  bodies 
per  minima  (aB  they  call  it)  sod  of  tnuiaposiiig  the  subtler  con- 
figurations of  matter  (a  thing  required  in  every  sort  of  trans- 
formation of  bodies)  so  that  art  may  be  enabled  to  do  in  a  short 
time  that  which  nature  acoomplishes  by  many  windings,  is  a 
point  on  which  I  have  at  present  no  sore  indications.  And  as 
in  matters  solid  and  true  I  aspire  to  the  ultimate  and  Bupreme> 
so  do  I  for  ever  hate  all  things  vain  and  tumid,  and  do  my  beet 
to  discard  them. 


So  much  then  for  the  Dignities  or  Prerogatives  of  Instances. 
It  must  be  remembered  however  that  in  this  Organum  of  mine 
I  am  baadling  Ic^c,  not  philosophy.  But  since  my  logic 
aims  to  teach  and  instruct  the  understanding,  not  that  it  may 
with  the  slender  tendrils  of  the  mind  snatch  at  and  lay  hold 
of  abstract  notions  (as  tlfe  common  logic  does),  but  that  it 
may  in  very  truth  dissect  nature,  and  discover  the  virtues 
and  actions  of  bodies,  with  their  laws  as  determined  in  matter; 
',  so  that  this  science  flows  not  merely  from  the  nature  of  the 
mind,  but  also  from  the  nature  of  things;  no  wonder  that 
it  is  everywhere  sprinkled  and  illustrated  with  speculations 
and  experiments  in  nature,  as  examples  of  the  art  I  teach.  It 
appears  then  from  what  has  been  said  that  there  are  twenty- 
seven  Prerogative  Instances ;  namely.  Solitary  Instances ; 
Migratory  Instances ;  Striking  Instances ;  Clandestine  In- 
stances; Constitutive  Instances ;  Conformable  Instances ;  Sin- 
gular lostances;  Deviating  Instances;  Bordering  Instances; 
Instances  of  Power ;  Instances  of  Companion^p  and  of  En- 
mity; Subjunctive  Instances;  Instances  of  Alliance ;  Instances 
of  the  Fingerpost;  Instances  of  Divorce;  Instances  of  the 
Door ;  Summoning  Instances ;  Instances  of  the  Soad ;  In- 
stances Supplementary ;  Dissecting  Instances ;  Instances  of 
the  Bod ;  Instances  of  the  Course;  Doses  of  Nature;  Instances 
of  Strife ;  Intimating  Instances ;  Polychrest  Instances ;  Ma- 
gical Instances.  Now  the  use  of  these  instances,  wherein 
they  excel  common  instances,  is  found  either  in  the  Informative 
part  or  in  the  Operative,  or  in  both.  As  r^aids  the  Informa- 
tive, they  asMst  either  the  senses  or  the  understanding :  the 
senses,  m  the  five  Instances  of  the  Lamp :  the  understanding, 
either  by  hastening  the  Exclusion  of  the  Form,  as   Solitary 
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Inetancea; — or  by  narrowiog  and  indicating  more  nearly  the 
AfSnaative  of  the  Form,  as  lostaBces  Migrafory,  Striking,  oi' 
Companionship,  and  Subjunctive ;  —  or  by  exalting  the  under- 
standing and  leading  it  to  genera  and  common  natures ;  either 
immediately,  as  Instances  CUndestine,  Singular,  and  of  Alli- 
ance ;  Or  in  the  next  degree,  as  ConstitutiTe ,  or  in  the  lowest, 
OB  Conf(n-mable ; — or  by  setting  the  understanding  right  vhen 
led  astray  by  habit,  as  Deviating  Instances ;  —  or  by  leading 
it  to  the  Great  Fonn  or  Fabric  of  the  Universe,  as  Bordering 
Instances ;  ^  or  by  guarding  it  i^funfit  false  forma  and  causes, 
88  Instances  of  the  Fingerpost  and  of  Divorce.  In  the  Opera^ 
tive  Part,  they  either  point  out,  or  measure,  or  facilitate  prac- 
tice. They  point  it  out,  by  showing  with  what  we  should 
begin,  that  we  may  not  go  agfon  over  old  ground,  aa  Instances 
of  Power ;  or  to  what  we  should  aspire  if  means  be  given,  as 
Intimating  Instances.  The  four  Mathematical  Instances  mea- 
sure practice :  Folychrest  and  Magical  Instances  facilitate  it 

Again  out  of  these  twenty-seven  instances  there  are  some  of 
which  we  must  make  a  collection  at  once,  as  I  said  above,  with- 
out wuting  for  the  particular  investigation  of  natures.  Qf 
this  sort  are  Instances  Conformable,  Singular,  Deviating,  Bor- 
dering, of  Power,  of  the  Dose,  Intimating,  Folychrest,  and 
Magical.  For  these  either  help  and  set  right  the  understanding 
and  senses,  or  furnish  practice  with  her  tools  in  a  general  way. 
The  rest  need  not  be  inquired  into  till  we  come  to  make  Tables 
of  Presentation  for  the  work  of  tbe  Interpreter  concerning  some 
particular  nature.  For  the  instances  marked  and  endowed 
with  these  Prerogatives  are  as  a  soul  amid  the  common  in- 
stances of  Presentation,  and  as  I  s^d  at  first,  a  few  of  them  do 
instead  of  many ;  and  therefore  in  the  formation  of  the  Tables 
they  must  be  investigated  with  all  zeal,  and  set  down  therein. 
It  was  necesaary  to  handle  them  beforehand  because  I  shiUl 
have  to  spei^  of  tliem  in  what  follows.  But  now  I  must  pro- 
ceed to  the  supports  and  rectifications  of  Induction,  and  then 
to  concretes,  and  Latent  Processes,  and  Latent  Configurations, 
wad  the  rest,  as  set  forth  in  order  in  the  twenty-first  Aphorism ; 
that  at  length  (like  an  honest  and  faithful  guardian)  I  may  hand 
over  to  men  their  fortunes,  now  their  understanding  is  eman- 
cipated and  come  as  it  were  of  age ;  whence  there  cannot  but 
follow  an  improvement  in  man's  estate,  and  an  enlargement  of 
his  power  over  nature.  For  man  by  the  fall  fell  at  the  eame 
a  * 
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iime  fT(»n  his  etate  of  innoceccy  aad  from  liis  domimon  over 
creation.  Both  of  these  losses  however  can  even  in  this  life  be 
in  some  part  repaired;  tlie  former  hf  reli^n  and  faith,  the  latter 
b;  arte  and  sdences.  For  creation  was  not  by  the  curse  made 
altt^ther  and  for  ever  a  rebel,  but  in  ^rtue  of  that  charter 
"  Id  the  sweat  of  thy  face  ehalt  thou  eat  bread,"  it  is  now  by 
varions  labours  (not  certainly  by  disputations  or  idle  magical 
ceremoniee,  but  by  various  laboors)  at  length  and  in  some 
measure  subdued  to  the  eopplying  of  man  with  bread ;  that  is, 
to  the  uses  of  human  life. 


BHD  OF  THE  SECOND  BOOK  Or  THE  HEW  OBOAHIW. 
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NATUKAl  AND  EXPSKIMENTAl  HISTORY, 

BDCU   AS  UAT  SESTE    FOR  TIIE  FOUNDATION 
OF  A  TBDE   PHILOSOPQT. 


Mr  object  in  publiahiog  1117  loetauration  by  parte  is  that 
some  portaon  of  it  may  be  put  out  of  peril  A  Eumilar  reason 
ioduces  me  to  subjoin  here  another  small  portion  of  the  work, 
and  to  publish  itfalong  with  that  which  has  just  been  set  forth. 
This  18  the  descriplion  and  delineation  of  a  Natural  and  Ex- 
perimental History  such  as  may  serve  to  build  philosophy 
upon,  and  containing  material  true  and  copious  and  aptly  di- 
gested for  the  work  of  tbe  Interpreter  which  follows.  The 
proper  place  for  it  would  be  when  I  come  in  due  course  to  the 
IWparativet  of  Inquiry.  I  have  thought  it  better  however  to 
iotroduce  it  at  once  without  wiuting  for  that  For  a  history 
of  this  kind,  such  as  I  coaceire  and  shall  presently  describe,  is 
a  thing  of  very  great  size,  and  cannot  be  executed  without 
great  labour  and  expense ;  requiring  as  it  does  many  people  to 
help,  and  being  (as  I  have  stud  elsewhere)  a  kind  of  royal 
work.  It  occurs  to  me  tJierefore  that  it  may  not  be  amiss  to 
try  if  there  be  any  others  who  will  take  these  matters  in  hand ; 
so  Uiat  while  I  go  on  with  the  completion  of  my  original  design, 
this  part  which  is  so  manifold  and  laborious  may  even  during 
my  life  (if  it  so  please  the  Divine  Majesty)  be  prepared  and 
set  forth,  others  a^^lying  themselves  diligently  to  it  along  with 
me ;  the  rather  because  my  own  strength  (if  I  should  have  no 
one  to  help  me)  is  hardly  equal  to  such  a  province.  For  as 
much  as  relates  to  the  work  itself  of  the  intellect,  I  shall  perhaps 
be  able  to  master  that  by  myself;  but  the  materials  on  which 

Digitizecy  Google 


252  TBANSLATION  OF  THE  PARA8CETE. 

the  intellect  has  to  work  are  so  widely  spread,  that  one  most 
employ  &ctora  and  merchants  to  go  everywhere  in  search  of 
them  and  bring  them  in.  Besides  I  hold  it  to  be  somewhat 
beneath  the  dignity  of  an  undertaking  like  mine  that  I  shoald 
spend  my  own  time  in  a  matter  which  is  open  to  almost  every 
man's  induatry.  That  however  whidi  is  the  main  part  of  the 
matter  I  will  myself  now  supply,  hy  diligently  and  exactly 
setting  forth  the  method  and  description  of  a  history  of  this 
kind,  such  as  shall  sa^sfy  my  intention;  lest  men  for  want  of 
warning  set  to  work  the  wrong  way,  and  guide  themselves  by 
the  example  of  the  natural  histpries  now  in  use,  and  so  go  liir 
aetniy  from  my  design.  Meanwhile  what  I  have  often  eud  I 
must  here  emphatically  repeat;  that  if  all  the  wits  of  all  the 
ages  had  met  or  shall  hereafter  meet  together;  if  Uie  whole 
htunan  race  had  applied  or  shall  hereafter  apply  themselves  to 
philosophy,  and  the  whole  earth  had  been  or  shall  be  nothing 
but  academies  and  colleges  and  schools  of  learned  men ;  still 
without  a  natural  and  experimental  history  such  as  I  am  going 
to  prescribe,  no  progress  worthy  of  the  human  race  could  have 
been  made  or  can  he  msJde  in  phiTosophy  bnd  the  sciences. 
Whereas  on  the  other  hand,  let  such  a^history  "be^bnce  pro- 
vided and  well  set  forth,  and  let  there  be  added  to  it  such 
anxiliaiy  and  light-^ving  experiments  as  in  the  very  coarse  of 
interpretation  will  present  thenoselves  or  will  have  to  be  found 
out ;  and  the  investigation  of  nature  and  of  all  sciences  will  be 
the  work  of  a  few  years.  This  therefore  must  he  done,  or  the 
busmesa  mast  be  given  ap.  For  in  this  way,  and  in  this 
way  only,  can  the  foundations  of  a  true  and  active  philosophy 
be  established ;  and  then  will  men  wake  as  from  deep  deep, 
and  at  once  perceive  what  a  differeace  there  is  between  the 
dognuis  and  figments  of  the  wit  and  a  true  and  active  philo- 
sophy, and  what  it  is  in  questions  of  nature  to  consult  nature 
herself. 

First  then  I  will  give  general  precepts  for  the  composition 
of  this  history ;  then  I  will  set  out  the  particular  figure  of  it, 
inserting  sometimes  as  well  the  purpose  to  which  the  inquiry 
is  to  be  adapted  and  referred  as  the  particular  point  to  be  in- 
quired ;  in  order  that  a  good  understanding  and  forecast  of  the 
marit  umed  at  may  suggest  to  men's  minds  other  tilings  also 
which  I  may  perhaps  have  overlooked.  This  history  I  call 
Primary  History,  or  the  Mother  Hiatory. 
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NATDltE  exieta  inthree  states,  and  is  subject  as  it  were  to  three 
kinds  of  regimen.  Either  she  is  free,  and  develops  herself  in 
her  own  ordinary  course ;  or  she  is  forced  ont  of  her  proper  ' 
state  by  the  perrerseness  and  insubordination  of  matter  and  the  ', 
violence  of  impediments ;  or  she  is  constrained  and  moulded  by  ' 
art  and  human  ministry.  The  first  state  refers  to  the  species 
of  things ;  the  second  to  monsters ;  the  third  to  Ainffs  artificial. 
For  in  things  arUficial  nature  takes  orders  from  man,  and  works 
under  his  authority ;  without  manj  such  thioge  would  never 
have  been  made.  But  by  ihe  help  and  ministry  of  man  a  new 
fiue  of  bodies,  another  universe  or  theatre  of  things,  comes 
into  view.  Natural  History  therefore  is  threefold.  It  treats 
of  the  liberty  of  nature,  or  the  errors  of  nature,  or  the  bonds  of 
nature :  eo  that  we  may  fairly  distribute  it  into  history '  of 
Generations,  of  Pretergeneratiotu,  and  of  Arts ;  which  last  I 
also  call  Mechanical  or  Experimental  history.  And  yet  I  do 
not  moke  it  a  rule  that  these  three  should  be  kept  apart  and 
separately  treated.  For  why  should  not  the  history  of  the 
moneterB  in  the  several  species  be  joined  with  the  histoiy  of 
the  species  themselves  ?  And  things  artificial  agun  may  some- 
times be  rightly  joined  with  the  species,  though  sometimes 
they  will  be  better  kept  separate.  It  will  be  best  therefore 
to  consider  these  things  aa  the  case  arises.  For  too  much 
method  produces  iterations  and  prolixity  as  well  as  none  at  all. 

Digitizecy  Google 


TBAH8LAT10K  OF  THE 


Natural  History,  which  in  its  subject  (as  I  said)  is  tlireerold, 
is  in  its  use  twofold.  For  it  is  used  either  for  the  sake  oF  the 
knowledge  of  the  particular  things  which  it  oonttuns,  or  as  the 
primary  matei^  of  philosophy  and  the  stuff  and  subject* 
matter  of  true  induction.  And  it  is  this  latter  which  is  now  in 
11  hand ;  now,  I  say,  for  the  fint  time :  nor  has  it  ever  been  taken 
in  hand  till  now.  For  neither  Aristotle,  nor  Tbeopbrastus,  nor 
Dtoscorides,  nor  Ciuus  Plinius,  ever  set  this  before  them  as  the 
end  of  natural  history.  And  the  chief  part  of  the  matter  rests 
in  this :  that  they  who  ehall  hereafter  take  it  upon  them  to 
write  natural  history  should  bear  this  continually  in  mind  — 
that  they  ought  not  to  consult  the  pleasure  of  the  reader,  no 
nor  even  that  utility  which  may  be  derived  immediately  from 
their  narrations;  but  to  seek  out  and  gather  together  such 
store  and  variety  of  things  as  may  suffice  for  the  formation  of 
true  a^oms.  Let  them  but  remember  this,  and  they  will  find 
out  for  themeelves  the  method  in  which  the  history  should  be 
composed.     For  the  end  rules  the  method. 


But  the  more  difficult  and  laborious  the  work  is,  the  more 
ought  it  to  be  discharged  of  matters  superfluous.  And  there- 
fore there  are  three  things  upon  whioh  men  should  be  waraed 
to  be  sparing  of  their  labour,— as  those  which  will  immensely 
increase  the  mass  of  the  work,  and  add  little  or  nothing  to  its 
worth. 

First  then,  away  with  antiquities,  and  citations  or  testimonies 
of  authors ;  also  with  disputes  and  controversies  and  differing 
opimoos;  everything  in  short  which  is  philological.  Never 
cite  an  author  except  in  a  matter  of  doubtful  credit :  never 
'  introduce  a  controversy  unless  in  a  matter  of  great  mtmient. 
And  for  all  that  concerns  ornaments  of  speech,  similitudes, 
treasury  of  eloquence,  and  such  like  emptinesses,  let  it  be 
utterly  dismissed.  Also  let  all  those  things  which  are  admitted 
be  themselves  set  down  briefly  and  concisely,  eo  that  they  may 
be  nothing  less  than  words.  For  no  man  who  is  collecting  and 
storing  up  materials  for  ship-building  or  the  like,  thinks  of 
arran^ng  them  elegantly,  as  in  a  shop,  and  displaying  them  so 
as  to  please  the  eye ;  all  his  care  is  that  they  be  sound  and  good, 
and  that  tbey  be  so  arranged  as  to  take  up  as  little  room  as 
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possible  in  the  warehouse.  And  this  is  exactly  what  should  be 
done  here. 

Secondly,  that  superflmty  of  natural  hiatories  in  descriptions 
and  pictures  of  species,  and  the  curious  variety  of  the  same,  is 
Dot  much  to  the  purpose.  For  btbsH  varieties  of  this  kind  are 
only  a  kind  of  sports  and  wanton  freaks  of  nature ;  and  come 
near  to  the  nature  of  individuals.  They  afford  a;  pleasant 
recreation  in  wandering  among  them  and  looking  at  them  as 
objects  in  themselves;  but  the  infonnation  they  yield  to  the 
sciences  is  slight  and  almost  auperfluous. 

Thirdly,  all  superstitious  stories  (I  do  not  aay  atones  of  pro* 
di^eB>  when  the  reiwrt  appears  to  be  fiuthful  and  probable ;  but 
saperstitious  stories)  and  experiments  of  ceremonial  magic 
should  be  altogether  rejected.  For  I  would  not  have  the  in- 
&ncy  of  philosophy,  to  which  natural  history  is  as  a  narsingr 
mother,  accustomed  to  old  wives'  fables.  The  time  will  perhaps 
come  (after  we  have  gone  somewhat  deeper  into  the  investiga- 
tion of  nature)  for  a  light  review  of  tiungs  of  this  kind ;  that  if 
there  lemun  any  grains  of  natural  virtue  in  these  dregs,  they 
may  be  extracted  and  lud  up  for  use.  In  the  meantime  they 
sfaoald  be  set  a«de.  Even  the  experiments  of  natural  magic 
should  be  eiiied  diligently  and  severely  before  they  are  received; 
especially  those  which  are  commonly  derived  from  vulgar  sym- 
pathies and  antipathies,  with  great  sloth  and  facility  botii  of 
believing  and  inventing. 

And  it  is  no  small  thing  to  relieve  natural  history  from  the 
three  superfluities  above  mentioned,  which  would  otherwise  fill 
Tolnmes.  Nor  is  this  oil.  For  in  a  great  work  it  is  no  lees 
necessary  that  what  is  admitted  should  be  written,  succinctiy 
than  that  what  is  superfluous  should  be  rejected ;  tiiough  no 
doubt  this  kind  of  chastity  and  brevity  will  give  leas  pleasure 
both  to  the  reader  and  the  writer.  But  it  is  always  to  be  re- 
membered that  this  which  we  ore  now  about  is  only  a  granary 
and  storehouse  of  matters,  not  meant  to  be  pleasant  to  stay  or 
live  in,  but  only  to  be  entered  as  occasion  requires,  when  any- 
thing is  wonted-for  the  work  of  the  Interpreter,  which  follows. 


In  the  history  which  I  require  and  design,  spedal  care  is  to 
be  token  that  it  be  of  wide  range  and  made  to  the  measure  of 
the  universe.     For  the  world  is  not  to  be  narrowed  till  it  will 
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\  go  into  the  understandiDg  (wbich  has  been  done  hitherto),  but 
I  the  understanding  to  be  expanded  and  opened  till  it  can  tnke  ia 
I  the  im^e  of  the  world,  aa  it  is  in  faot.  For  that  fashion  of 
I  taking  few  things  into  account,  and  prooouncing  with  reference 
j  to  a  few  things,  has  been  the  ruin  of  eTerything.  To  resume 
'  then  the  divisions  of  natural  history  which  I  made  just  now, — 
viz.  that  it  is  a  history  of  Generations,  Pretergenerations,  and 
Arts, — I  divide  the  History  of  GeoeratJonB  into  five  parts.  The 
first,  of  Ether  and  things  Celestial.  The  second,  of  Meteors 
and  the  regions  (as  ^ey  coll  them)  of  Air;  viz.  of  the  tracts 
which  lie  between  the  moon  and  the  suHace  of  the  earth;  to 
which  part  also  (for  order's  sake,  however  the  truth  of  the 
thing  may  be)  I  assign  Comets  of  whatever  kind,  both  higher 
and  lower.  The  third,  of  Earth  and  Sea.  The  fourth,  of  the 
Elements  (as  they  call  them),  flame  or  fire,  air,  water,  earth : 
understanding  however  by  Elements,  not  the  first  principles  of 
things,  but  the  greatw  masses  of  natoral  bodies.  For  the 
nature  of  things  is  so  distributed  that  the  quantity  or  mass  of 
some  bodies  in  the  universe  is  very  great,  because  their  con- 
figurations require  a  texture  of  matter  easy  and  obvious ;  such 
as  are  those  four  bodies  which  I  have  mentioned;  while  of  cer- 
t^n  other  bodies  the  quantity  is  small  and  weakly  supplied, 
because  the  texture  of  matter  which  they  require  is  very  com- 
plex and  subtle,  and  for  the  most  part  determinate  and  oigonic ; 
such  as  are  the  species  of  natural  things,  —  metals,  plants, 
animals.  Hence  T  call  the  former  kind  of  bodies  the  Greater 
CoUegei,  the  latter  the  Leaser  Colleges.  Now  the  fourth  part  of 
the  hbtory  is  of  those  Greater  Colleges  —  under  the  name  of 
Elements,  as  I  said.  And  let  it  not  be  thought  that  I  confound 
this  fourth  part  with  the  second  and  third,  because  in  each  of 
them  I  have  mentioned  air,  water,  and  earth.  For  the  history 
of  these  enters  into  the  second  and  third,  as  they  are  integral 
pai-te  of  the  world,  and  as  they  relate  to  the  fabric  and  coa- 
fignration  of  the  universe.  But  in  the  fourth  is  contained  the 
history  of  their  own  substance  and  nature,  as  it  exists  in  their 
several  parts  of  uniform  structure,  and  without  reference  to  the 
whole.  Lastly,  the  fifth  part  of  the  history  contains  the  Lesser 
Colleges,  or  Species ;  upon  which  natural  history  has  hitherto 
been  principally  employed. 

As  for  the  history  of  PretergeneraUons,  I  have  already  said 
that  it  miiy  be  most  conveniently  joined  with  the  history  of 
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Generations;  I  mean  tlte  history  of  prodigies  which  are  natuntl. 
For  the  saperstitious  history  c^  nuurrels  (of  whateTer  kind)  I 
remit  to  a  quite  separate  treatise  of  its  own ;  which  treatiee  I 
do  not  wish  to  be  nndertahen  now  at  first,  but  a  little  after, 
,  when  the  investigation  of  nature  has  been  carried  deeper. 

History  of  Arts,  and  of  Nature  as  changed  and  altered  by 
Man,  or  Experimental  History,  I  divide  into  three.  For  it  is 
drawn  either  from  mechanical  arts,  or  from  the  operative  part 
of  the  liberal  arts ;  or  fi^>m  a  nnmber  of  crafts  and  experiments 
which  have  not  yet  grown  into  an  art  properly  so  called,  and 
which  sometimes  indeed  torn  up  in  the  course  of  most  ordi- 
nary experience,  and  do  not  stand  at  all  in  need  of  art;. 

As  soon  therefore  as  a  history  has  been  completed  of  all 
these  things  which  I  have  mentioned,  namely,  Qenerations, 
PretergeneraiioiiB,  Arts  and  Experiments,  it  seems  that  nothing 
will  remain  unprovided  whereby  the  sense  can  be  equipped  for 
the  information  of  the  understanding.  And  then  shall  we 
be  no  longer  kept  dandng  within  little  rings,  like  persons  / 
bewitched,  but  our  range  and  <^ircuit  will  be  as  wide  as  the  ^ 
compass  of  the  world. 


Among  the  parts  of  history  which  I  have  mentioned,  the 
history  of  Arts  b  of  most  use,  because  it  exhibits  things  in 
motion,  and  leads  more  directly  to  practice.  Moreover  it 
takes  off  the  mask  and  veil  from  natural  objects,  which  are 
commonly  concealed  and  obscured  under  the  variety  of  shapes 
and  exbmal  appearance.  Finally,  the  vexations  of  art  are 
certunly  as  the  bonds  and  handcuffs  of  Proteus,  which  betray 
the  ultimate  struggles  and  efforts  of  matter.  For  bodies  will 
not  be  desbY>yed  or  amubilated ;  rather  than  that  they  will 
tnm  themselves  into  various  forms.  Upon  this  history  there- 
fore, mechanical  and  illiberal  as  it  may  seem,  (all  fineness  and 
daintiness  set  aside)  the  greatest  diligence  must  be  bestowed. 

Again,  among  the  particular  arte  those  are  to  be  preferred 
which  exhibit,  alter,  and  prepare  natural  bodies  and  materials 
of  things;  such  as  agriculture,  cookery,  chemistry,  dyeing; 
the  mann&cture  of  glass,  enamel,  sugar,  gunpowder,  artificial 
fires,  pi^r,  and  the  like.  Those  which  consist  principally  in 
the  subtle  motion  of  the  hands  or  instrumento  are  of  less  use ; 
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Eucb  aa  weaving,  carpentry,  architeotore,  maonfacture  of  mills, 
docka,  and  the  like ;  although  these  too  are  by  no  meuia  to 
be  neglectei],  both  becanse  many  things  ocour  in  them  which 
relate  to  the  alterataooa  of  natural  bodies,  and  becaose  they 
give  accurate  information  concerning  local  motion,  which  is  a 
thing  of  great  importance  in  very  many  respects. 

But  in  the  whole  collection  of  this  bistory  of  Arta,  it  is  espe- 
cially to  be  obserred  and  conetanily  borne  in  mind,  that  not 
only  those  experiments  in  each  art  whidi  serve  the  porpoee  of 
the  art  itself  are  to  be  received,  but  likewise  those  which  turn 
up  anyhow  by  the  way.  For  example,  that  loonats  or  crabs, 
which  were  before  of 'the  colour  of  mud,  turn  red  when  baked, 
-  is  nothing  to  the  table ;  but  this  very  instance  is  not  a  bad  one 
for  investigating  the  nature  of  redness,  seuag  that  the  same 
tbiog  happens  in  baked  bricks.  In  like  manner  the  &ot  that 
meat  is  sooner  salted  in  winter  than  in  summer,  is  not  only 
important  for  the  cook  that  he  may  know  how  to  regulate  the 
pickling,  but  is  likewise  a  good  instance  for  showing  the  nature 
and  impression  of  cold.  Therefore  it  would  be  an  utter  mistake 
to  suppose  that  my  intention  would  be  satisfied  by  a  ct^lection 
of  experiments  of  arta  made  only  with  the  view  of  thereby 
brinfpng  the  ecveial  arts  to  greater  perfection.  For  though 
>  this  be  an  object  which  in  many  cases  I  do  not  deBjuae,  yet  my 
meaning  plainly  ia  that  all  mechanical  experiments  abonld  be 
as  streama  flowing  &om  all  sidea  into  the  aea  of  philoet^y. 
I  But  how  to  select  the  more  important  inatancefl  in  every  kind 
(which  are  princnpally  and  with  the  greatest  diligence  to  be 
sought  and  as  it  were  banted  oat)  is  a  point  to  be  learned  &(»n 
the  prerogatives  of  instancea. 


In  this  place  also  ia  to  be  reaumed  that  which  in  the  99th 
119th,  and  120tii  Aphoriema  of  the  first  book  I  treated  more  at 
large,  but  which  it  may  be  enough  here  to  enjoin  shortly  by 
way  of  precept ;  namely,  that  there  are  to  be  received  into  this 
history,  first,  things  the  moat  ordinary,  such  aa  it  might  be 
thought  superfluoos  to  record  in  writing,  becaose  they  are  so 
familiarly  known ;  aecondly,  things  mean,  illiberal,  filthy  (for 
"  to  the  pure  all  things  are  pure,"  and  if  money  obtained  from 
Veapasian'a  tax  smelt  well,  much  more  does  light  and  informa- 
tion from  whatever  source  derived) ;  tlurdly,  things  trifling  and 
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childiah  (and  no  wonder,  for  we  are  to  become  again  as  little 
children) ;  and  lastly,  things  which  seem  orer  Bubtie,  because 
they  are  in  themselyeB  of  no  uae.  For  the  things  which  will  be 
set  ibrth  in  this  history  are  not  collected  (as  I  have  already 
Bud)  on  their  own  accoont ;  and  therefore  n^^er  is  liidr  im- 
portance to  be  meaaured  by  what  t^ey  are  worth  in  themselves, 
bnt  according  to  thdr  indirect  bearing  upon  other  things,  and 
the  influence  they  may  have  upon  plulosopby. 


Another  |n«cept  is,  that  everything  relating  both  to  bodies, 
and  virtues  in'  natore  be  set  forth  (as  tar  as  may  be)  numbered,  > 
weighed,  measored,  defined.  For  it  is  works  we  are  in  pursuit  - 
of,  not  specnlations ;  and  practical  working  comes  of  the  due 
combination  of  physics  and  niathenutioa.  Aud  therefore  the 
exact  revolutJons  and  distances  of  the  planets — ^in  the  history  of 
tike  heavenly  bodies ;  the  compass  of  the  land  and  the  euper- 
fioal  space  it  occnpiea  in  comparison  of  the  waters  —  in  the 
history  of  earth  and  sea ;  how  much  compression  tur  will  bear 
without  strong  resistance  —  in  the  history  of  air ;  how  much 
one  metal  ontweighs  another  —  in  the  history  of  metals;  and 
nomberlees  other  particulars  of  that  kind  are  to  be  ascertained 
and  set  down.  And  when  exact  proportions  cannot  be  obtained, 
then  we  must  have  recourse  to  indefinite  estiniates  and  com- 
parativea.  As  for  instance  (if  we  happen  to  distrust  'the  catcu- 
htions  of  astronomers  as  to  the  distances  of  the  planets),  that 
the  motm  is  within  the  shadow  of  the  earth ;  that  Mercury  is 
beyond  the  moon ;  and  the  like.  Also  when  mean  proportions 
cannot  be  had,  let  extremes  be  proposed ;  as  that  a  weak  mag- 
net will  raise  so  many  times  its  own  weight  of  iron,  while  the 
most  powerfiil  will  raise  uxty  times  its  own  wdgbt  (as  I  have 
myself  seen  in  the  case  of  a  very  small  armed  mi^et).  I 
know  well  enough  that  these  definite  instances  do  not  occur 
readily  or  often,  but  that  they  must  be  sought  for  as  auxiliaries 
in  the  course  of  interpretation  itself  when  they  are  most  wanted. 
But  nevertheless  if  they  present  tiiemaelves  acddentally,  pro- 
vided they  do  not  too  much  interrupt  the  prc^ireee  of  the  natural 
history,  they  should  also  be  entered  therein. 

Tin. 
With  r^aid  to  the  credit  of  the  things  which  are  to  be  ad- 
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milted  into  the  bistor; ;  they  must  needs  be  either  certainly 
true,  doubtful  whether  true  or  not,  or  certunly  not  true.  Things 
of  the  first  kind  ehould  be  set  down  simply ;  things  of  the 
second  kind  with  a  qualifying  note,  sudL  as  "  it  is  reported," 
"  they  relate,"  "  I  have  heard  &om  a  person  of  credit,"  and  the 
like.  For  to  add  the  arguments  on  either  side  would  be  too  la- 
borious and  would  certainly  interrupt  the  writer  too  much.  Kor 
is  it  of  much  consequence  to  the  business  in  hand ;  because  (as 
I  hftTC  said  in  the  1 1 8th  Aphorism  of  the  first  book)  mistakes  in 
experimenting,  unless  they  abound  everywhere,  will  be  presently 
detected  and  corrected  by  the  truth  of  axioms.  And  yet  if  the  in- 
stance be  of  importance,  either  from  its  own  use  or  because  many 
other  things  may  depend  upon  it,  then  certainly  the  name  of  the 
author  should  be  given ;  and  not  the  name  merely,  but  it  ehould 
be  mentioned  withal  whether  he  took  it  from  report,  oral  or 
writteQ(ae  moat  of  Pliny's  statements  are),or  rather  affirmed  it  of 
his  own  knowledge ;  also  whether  it  was  a  thing  which  happened 
in  his  own  time  or  earlier;  and  again  whether  it  was  a  thing 
of  which,  if  it  really  happened,  there  must  needs  have  been 
many  witnesses;  and  finally  whether  the  author  was  a  vuq- 
speaking  and  light  person,  or  sober  and  severe;  and  the  like 
points,  which  bear  upon  the  weight  of  the  evidence.  Iiastly 
HungB  which  though  certainly  not  true  are  yet  current  and 
much  in  men's  mouths,  having  either  through  neglect  or  from 
the  use  of  them  in  similitudes  prevwled  now  for  many  ages,  (as 
that  the  diamond  binds  the  magnet,  garlic  weakens  it;  that 
amber  attracts  everything  except  basil ;  and  other  things  of  that 
kind)  these  it  will  not  be  enough  to  n^eot  silently ;  they  must 
be  in  express  words  proscribed,  that  the  sciences  may  be  no 
more  troubled  with  them. 

Besides,  it  will  not  be  amiss,  when  the  source  of  any  vanity 
or  credulity  happens  to  present  itself,  to  make  a  note  of  it;  as 
for  exunple,  that  the  power  of  exciting  Venus  is  ascribed  to  the 
herb  Satyrion,  because  its  root  takes  the  shape  of  testicles; 
when  the  real  cause  of  this  is  that  a  fresh  bulbous  root  grows 
upon  it  every  year,  last  year's  root  still  remaining;  whence 
those  twin  bulbs.  And  it  is  manifest  that  this  is  so ;  because 
the  new  root  is  always  fijund  to  be  solid  and  succulent,  the  old 
withered  and  spongy.  And  therefore  it  is  no  marvel  if  one 
sinks  in  water  and  the  other  swims ;  which  nevertheless  goes 
for  a  wonder,  and  has  added  credit  to  the  other  virtues  ascribed 
to  this  herb. 
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There  are  also  aome  thiogB  wluch  xbaj  be  uaefuUj  added  to 
the  natund  luetoiy,  and  whi<^  will  make  it  fitter  and  more  con- 
venient  for  the  wort  of  the  inter|weter,  which  follows.  They 
are  five. 

Fint,  qaeetioQS  (I  do  not  mean  as  to  oanses  but  aa  to  the 
fact)  should  be  added,  in  order  to  provoke  and  stimulate  further 
inquiry ;  as  in  the  history  of  Earth  and  Sea,  whether  the  Caspian 
ebbs  and  flows,  and  at  how  many  hours'  interval ;  whether  there 
is  any  Sonthem  Continent,  or  only  islands ;  and  the  like. 

Secondly,  in  any  new  and  more  subtle  experiment  the  manner 
in  which  the  experiment  was  conducted  should  be  added,  that 
men  may  be  iree  to  judge  for  themselves  whether  the  informa- 
tion obt^ned  &om  that  ezpenment  be  trustworthy  or  &llacious ; 
and  also  that  men's  industry  may  be  roused  to  discover  if  pos- 
sible methods  more  exact. 

Tlurdly,  if  in  any  statement  there  be  anything  doubtful  or 
questionable,  I  would  by  no  means  have  it  suppressed  oi  passed 
in  silence,  bat  plainly  and  perspicuously  set  down  by  way  of 
note  or  admonition.  For  I  want  this  primary  history  to  be  com- 
piled witb  a  most  religious  care,  as  if  every  particular  were 
stated  upon  oath ;  seeing  that  it  is  the  book  of  God's  works,  and 
(so  iar  as  the  m^esty  of  heavenly  may  be  compared  with  the 
humbleness  of  earthly  things)  a  kind  of  second  Scripture. 

Pourddy,  it  would  not  be  amiBs  to  intersperse  observations 
occasionally,  as  Pliny  has  done ;  as  in  the  history  of  Earth  and 
Sea,  that  the  figure  of  the  earth  (as  &r  as  it  is  yet  known) 
compared  with  the  seas,  is  narrow  and  pointed  towards  the 
south,  wide  and  broad  towards  the  north;  the  figure  of  the 
sea  contrary: — that  the  great  oceans  intersect  ^e  earth  in 
channels  nmning  north  and  south,  not  east  and  west ;  except 
perhaps  in  the  extreme  polar  regions.  It  is  also  very  good  to 
add  canons  (which  are  nothing  more  than  certain  general  and 
catholic  observations) ;  as  in  the  histoiy  of  the  Heavenly  Bodies, 
that  Venus  is  never  distant  more  than  46  parts  from  the  sun ; 
Mercury  never  more  than  23 ;  and  that  the  planets  which  are 
placed  above  the  bdq  move  slowest  when  they  are  furthest  from 
the  earth,  those  under  the  sun  fastest  Moreover  there  is 
another  kind  of  observation  to  be  employed,  which  has  not  yet 
come  into  use,  though  it  be  of  no  small  importance.     This  is. 
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that  to  ilie  enumeration  of  things  whidi  are  should  be  eub- 
joioed  an  ennmeration  of  things  which  are  not  As  in  the 
hiBtory  of  the  Heaven] y  Bodies,  that  there  is  not  found  any  star 
oblong  or  triangular,  bnt  that  every  star  is  globnlar ;  either 
globular  umply,  as  ihe  moon ;  or  apparently  angular,  bnt 
globnlar  in  the  middle,  as  the  other  stare ;  or  apparently 
radiant  bnt  globular  in  tlie  middle,  as  the  sun ; — or  that  the 
stars  are  scattered  about  the  sky  ia  oo  order  at  all ;  so  that 
there  is  not  fonud  among  them  either  quincunx  or  square, 
or  any  other  regular  figure  (howsoever  the  names  be  given  of 
Delta,  Crown,  Cross,  Chariot,  &c.), — scarcely  so  moch  as  a 
straight  line ;  except  periiaps  in  the  belt  and  di^gei^  of  Orion. 
Fifthly,  that  may  perhaps  be  of  some  asustanoe  to  an  inquirer 
which  is  the  ruin  and  destruction  of  a  believer ;  viz.  a  brief 
review,  as  in  passage,  of  the  opinions  now  received,  with  their 
varieties  and  sects ;  that  they  may  touch  and  rouse  the  intellect, 
and  no  more. 


And  this  will  be  enough  in  the  way  of  general  precepts ; 
which  if  they  be  diligently  observed,  the  work  of  the  history 
will  at  once  go  strught  towards  its  object  and  be  prevented 
from  increasing  beyond  bounds.  But  if  even  as  here  (urcum- 
scribed  and  limited  it  should  appear  to  some  pooi^irited  person 
a  vast  work  —  let  him  turn  to  the  libraries ;  and  there  among 
other  thin^  let  him  look  at  the  bodies  of  civil  and  canonical 
law  on  one  side,  and  at  the  commentaries  of  dootors  and  lawyers 
on  the  other ;  and  see  what  a  difference  there  is  between  the 
two  ia  point  of  mass  and  volume.  For  we  (who  as  iiuthinl 
eeoretaries  do  hut  enter  and  set  down  the  laws  themselves  of 
nature  and  nothing  else)  are  content  with  brevi^,  and  almost 
compelled  to  it  by  the  condition  of  things;  whereas  opinions, 
doctrines,  and  speculations  are  without  number  and  without  end. 

And  whereas  in  the  Plan  of  the  Work  I  have  spoken  of  the 
Cardinal  Virtues  in  nature,  and  said  that  a  history  of  these 
muBt  also  be  collected  and  written  before  we  come  to  the  work 
of  Interpretation ;  I  have  not  forgotten  this,  bnt  I  reserve  this 
part  for  myself;  since  until  men  have  begun  to  be  somewhat 
more  closely  intimate  with  nature,  I  cannot  venture  to  rely 
very  much  on  other  people's  industry  in  that  matter. 

And   now  should   come  the   dclineatiAn  of  the   particular 
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histories.  Bat  I  have  at  present  eo  many  other  tiungs  to  do 
that  I  can  onl;  find  time  to  subjoin  a  Catidogue  of  dieir  titles. 
As  soon  however  as  I  have  Idsure  for  it,  I  mean  to  draw  up  a 
set  of  questions  on  the  several  subjects,  and  to  ezplun  what 
points  with  regard  to  each  of  the  histories  are  especially  to  be 
inquired  and  collected,  as  conducing  to  the  end  I  have  in  view, 
—  like  a  kind  of  particular  Topics.  In  other  words,  I  mean 
(according  to  the  pVactice  in  (»vU  causes)  in  this  great  Plea  or 
Suit  granted  by  the  divine  &vour  and  providence  (whereby  the 
human  race  seeks  to  recover  its  right  over  nature),  to  examine 
nature  bers^  and  the  arts  upon  interrogatories. 


izecy  Google 


,1.0,  Google 


CATALOGUE 
PARTICULAR    HISTORIES 

BY  TITLES. 


1.  History  of  the  Heavenly  Bodies ;  or  Astrononiioal  History. 

2.  Hiatory  of  the  Configuration  of  the  Heaven  and  the  partB 

thereof  towards  the  Garth  and  the  ports  thereof;  or  Cos- 
mographical  History. 

3.  History  of  Comets. 

4.  History  of  Fiery  Meteors. 

6.  History  of  Lightnings,  Thunderbolts,  Hiimders,  and  Corus- 
cations. 

6.  History  of  Winds  and  Sudden  Blasts  and  UnduIationB  of 

the  Air. 

7.  History  of  Bainbows. 

8.  History  of  Clouds,  as  they  are  seen  above. 

9.  Hist(»y  of  the  Bine  Sjipanse,  of  Twilight,  of  Mock-Sons, 

Mock-MocHU,  Haloes,  various  caloDrs  of  the  Sun ;  and  of 
every  variety  in  the  aspect  of  the  heavens  caused  by  the 
medium. 

10.  History  of  Showers,  Ordinary,  Stormy,  and  Frodigions ; 

dso  of  Waterspouts  (as  they  are  called);  and  the  like. 

11.  History  of  Hul,  Snow,  Frost,  Hoar-frost,  Fog,  Dew,  and 

the  like. 

1 2.  ffistory  of  all  other  things  that  tail  or  descend  from  above, 

and  that  are  generated  in  the  upper  r^oo. 

13.  History  of  Sounds  in  the  upper  region  (if  there  be  any), 

bendes  Thunder. 

14.  History  of  Air  as  a  whole,  or  in  tlie  Configuration  of  tho 

World. 
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15.  History  of  the  Seaaoae  or  Tempeiatnres  of  the  Tear,  as 

well  according  to  the  TftristioDB  of  Regions  aa  according 
to  flcddents  of  Times  and  periods  of.  Years ;  of  Floods, 
Heats,  Droughts,  and  the  like. 

16.  History  of  Earth  and  Sea ;  of  the  Shape  and  Compass  of 

them,  and  their  ConfignralionB  compared  with  each  other ; 
and  of  their  broadening  or  narrowing ;  of  Islands  in  the 
Sea ;  of  Golfs  of  the  Sea,  and  Salt  Lakes  within  the 
Land ;  Isthmuses  and  Promontories. 

17.  History  of  the  Motions  (if  any  he)  of  the  Globe  of  Earth 

and  Sea;  and  of  the  Experiments  from  which  such 
motjons  may  be  collected. 

18.  History  of  the  greater  Motions  and  Perturbations  in  Earth 

and  Sea;  Earthqtiakes,  Tremblings  and  Yawninga  of  the 
Earth,  Islands  newly  appearing ;  Floating  Islands ; 
Breakings  off  of  Land  by  entranoe  of  tbe  Sea,  Encroach- 
ments and  Innndations  and  oontcariwise  Secessions  of 
the  Sea;  Eruptions  of  Fire  firom  the  Earth;  Sudden 
Eruptions  of  Waters  from  the  Earth ;  and  the  like. 

19.  Natural  History  of  Geography;    of  Monntuns,  Vallies, 

Woods,  Plains,  Sands,  Marshes,  Lakes,  Bivers,  Torrents, 
Springs,  and  every  variety  of  thur  course,  and  the  like ; 
leaving  apart  Nations,  Provinces,  Cities,  and  such  like 
matters  pertaining  to  Civil  life. 

20.  History  of  Ebba  and  Flows  of  the  Sea ;  Currents,  Undu- 

lations, and  other  Motions  of  the  Sea. 

21.  Kstory  of  the  other  Aeddents  of  the  Sea ;  its  Saltneas, 

its  tariouB  Colours,  its  "DepQi ;  also  of  Books,  Monntains 
and  Vallies  imder  the  Sea,  and  the  like. 

Next  come  Hiatories  of  the  Greater  Mattes, 
'  22.  History  of  Flame  and  of  things  Ignited 

23.  History  of  Air,  in  Substance,  not  in  the  Configuration  of 

the  Worid. 

24.  History  of  Water,  in  Substance,  not  in  the  Configoiation 

of  the  World. 

25.  History  of  Earth  and  the  diveruty  thereof,  in  Substance, 

not  in  the  Conflgoration  of  the  World. 

Ntxt  come  IRttoriei  of  Species. 

26.  History  of  perfect  Metals,  Gold,  Silver;  and  of  the  Mines, 
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Veins,  MaroafliteB  of  &.e  Bame ;  also  of  the  Working  in 
tJi6  AlinoB. 

27.  History  of  QoickulTer. 

28.  Histoiy  of  FosbiIb  ;  aa  Vitriol,  Sulphur,  &c 

29.  History  of  Gems ;  as  the  Diamond,  the  Buby,  && 

30.  History  of  Stones ;  as  Marble,  Touchstone,  Flint,  &c. 
•  31.  History  of  the  Magnet. 

32.  History  of  ACsoellaneous  Bodies,  which  are  neither  entirely 

Fosdl  nof  Vegetable ;  as  Salts,  Amber,  Ambei^s,  &c. 

33.  Chemical  History  of  Metals  and  Minerals. 

34.  History  of  Planets,  Trees,  Shrubs,  Herbs ;  and  of  their 

parts,  Boots,   Stalks,  Wood,   Leaves,  Flowers,  Fruits, 
Seeds,  Crums,  &c. 

35.  Chemical  History  of  Vegetables. 

36.  History  of  Fishes,  and  the  Parts  and  Crenerataon  of  them. 

37.  History  of  Birds,  and  the  Parts  and  Qeneration  of  them. 

38.  History  of  Quadrupeds,  and  the  Parts  and  Q-eneration  of 

39.  History  of  Serpents,  Worms,  Flies,  and  other   insects; 

and  of  the  Parts  and  Generation  of  them. 

40.  Chemical  History  of  the    things  whioh  are  taken  by 


Nut  come  HUtorie*  of  Man. 

41.  History  of  the  Figure  and  £xtemal  Limbs  of  Man,  his 

Stature,  Frame,  Countenance  and  Features  \  and  of  the 
variety  of  the  same  according  to  Races  and  Climates,  or 
other  smaller  differenoea. 

42.  Physiognomical  History  of  the  same. 

43.  Anatomical  History,  or  of  the  Internal  Members  of  Man ; 

and  of  the  variety  of  them,  aa  it  is  found  in  the  Natural 
Frame  and  Structure,  and  not  merely  as  regards  Diseases 
and  Accidents  out  of  the  course  of  Nature. 

44.  History  of  the  parte  of  Uniform  Structure  in  Man ;  as 

Flesh,  Bones,  Membranes,  &c. 

45.  History  of  Humours  in  Man ;  Blood,  Bile,  Seed,  &o. 

46.  History  of  Szcrements ;  Spittle,  Urine,  Sweats,  Stools, 

Hair  of  the  Head,  Hurs  of  the  Body,  Whitlows.  Nails, 
and  the  like. 

47.  History  of  Faculties;   Attraction,  Digestion,  Retention, 

Ezpuluon,  Sanguification,  Assimilation  of  Aliment  into 
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the  memben,  coDTer«on  of  Blood  and  Flower  of  Blood 
into  Spirit,  &c. 
4S.  History  of  Natural  sod  loToluBtsrjr  Motions ;  u  Motion  of 
the  Heart,  the  Pulses,  Sneezing,  Imngs,  Erection,  &c 

49.  History  of  Motions  partiy  Natural  and  partly  Violent ;  as 

of  Keepiration,  Cough,  Urine,  Stool,  &c. 

50.  History  of  Voluntary  Motions ;  as  of  tiie  Instruments  of 

Articulation   of  Words ;  Motions  of  the  Eyes,  Tongue, 
Jaws,  Hands,  Fingers ;  of  Swallowing,  && 
fil.  History  of  ^eep  and  Dreams. 

52.  History  of  different  habits  of  Body  —  Fat,  Lean ;  of  the 

Complexions  (as  they  call  them),  &c. 

53.  History  of  the  Generation  of  Man. 

54.  History  of   Conception,    Vivification,   Gestation    in   the 

Womb,  BirlJi,  &c 

55.  History  of  the  Food  of  Man ;  and  of  all  tlungs  Eatable  and 

Drinkable ;  and  of  all  Diet ;  and  of  the  variety  of  the  same 
according  to  nations  and  smaller  differences. 
.  56.  History  of  tiie  Growth  and  Increase  of  the  Body,  in  the 
whole  and  in  its  parts. 

57.  History  of  the  Course  of  Age ;  Infancy,  Boyhood,  Youth, 

Old  Age ;  of  Length  and  Shortness  of  Life,  and  the  like, 
according  to  nations  and  lesser  differences. 

58.  History  of  Life  and  Death. 

59.  History  Medicinal  of  Diseases,  and  the  Symptoms  and 

Signs  of  them. 

60.  History  Medicinal  of  the  Treatment  and  Hemediea  and 

Cures  of  Diseases. 

61.  History  Medicinal  of  those  things  which  preserve  the  Body 

and  the  Health. 

62.  History  Medituual  of  those  things  which  relate  to  Ute  Form 

aud  Comeliness  of  the  Body. 

63.  History  Medicinal  of  those  things  which  alter  the  Body, 

and  pertiun  to  Alterative  Begimen. 

64.  History  of  Drugs. 

65.  History  of  Sui^ery. 

66.  Chemical  History  of  Medidnes. 

•  67.  Histtny  of  Vision,  and  of  things  Visible. 

68.  History  of  Punting,  Sculpture,  Modelling,  &c. 

69.  History  of  Hearing  and  Sound. 
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*  70.  Hietory  of  MuBic. 

71.  Histoiy  of  Smell  and  Smells. 

72.  HUtoiy  of  Taate  and  Taatee. 

73.  History  of  Touch,  and  the  objects  of  ToQch. 

74.  History  of  Venus,  as  a  epet^es  of  Touch. 

75.  History  of  Bodily  Fains,  as  species  of  Touch. 

76.  History  of  Pleasure  and  Fain  in  gcnernL 

77.  History  of  the  Affections;  as  Anger,  Love,  Shame,  &c. 

78.  Histmy  of  the  Intellectual  Faculties;  Rcfiezion,  Imagina- 

tion, Discourse,  Memory,  &c. 

79.  History  of  Natural  Divinations. 

80.  History  of  Diagnostics,  or  Secret  Natural  Judgments, 

81.  History  of  Cookery,  and  the  arts  thereto  belonging,  as  of 

the  Butcher,  Poulterer,  8tc 
62.  History  of  Baking,  and  the  Making  of  Bread,  and  the  arts 
thereto  belonging,  as  of  the  Miller,  &c. 

83.  History  of  Wine. 

84.  History  of  the  Cellar  and  of  (Afferent  kinds  of  Drink. 

85.  Histray  of  Sweetmeats  and  Confections. 

86.  History  of  Honey. 
67.  History  of  Sugar. 

88.  History  of  the  Dairy. 

89.  History  of  Ba^  and  Ointments. 

90.  Miscellaneous  History  concerning  the  care  of  the  body, — 

as  of  Barben,  Perfumers,  &o. 

91.  History  of  the  working  of  Qold,  and  the  arts  thereto  be- 

lon^ng. 

92.  History  of  the  manotactures  of  'Weed,  and  the  arts  thereto 

belonging, 

93.  History  of  the  manufactures  of  Silk,  and  the  arts  thereto 

belon^ng. 

94.  History  of  manufactures  of  Flax,  Hemp,  Cotton,  Heut,  and 

other  kinds  of  Thread,  and  the  arts  thereto  belonging. 

95.  History  of  manuiactures  of  Feathers. 

96.  History  of  Weaving,  and  the  arts  thereto  belonging. 

97.  History  of  Dyeing. 

98.  History  of  Leather-making,  Tanning,  and  the  arts  thereto 

belonging. 

99.  History  of  Ticking  and  Feathers. 
100.  History  of  working  in  Iron. 
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101.  History  of  Stone-cutting. 

102.  Histoiy  of  the  making  of  Bricks  and  Tiles. 

103.  History  of  Pottery. 

104.  History  of  Cements,  &c. 

105.  History  of  working  in  Wood. 

106.  History  of  working  in  Lead. 

'107.  History  of  Qlass  and  all  vitreoiu  substances,  &nd  (^  Glass- 
making. 

108.  History  of  Architecture  generally. 

109.  History  of  Waggons,  Chariots,  Litters,  &c. 

1 10.  History  of  Printbg,  of  Books,  of  Writing,  of  Sealing ;  of 

Ink,  Pen,  Paper,  Parchment,  &o. 
.  111.  History  of  Wax. 

112.  History  of  Basket-making. 

113.  History  of  Mat-making,  and  of  manafacturee  of  Straw, 

Bushes,  and  the  like. 

114.  History  of  Washing,  Scouring,  &c. 

115.  History  <^  Agriooltm^,  Pasturage,  Culture  of  Woods,  &c 

116.  History  of  Gardening. 

117.  History  of  Fishing. 

118.  History  of  Hunting  and  Fowling. 

119.  History  of  the  Art  of  War,  and  of  the  arts  thereto  1>elong- 

ing,  as  Armoury,  Bow-making,  Arrow-making,  Mus- 
ketry, Ordnance,  Cross-bows,  Machines,  &a 

120.  History  of  the  Art  of  NavigaUon,  and  of  the  crafts  and 

arts  thereto  belonging. 

121.  History  of  AtUetJcs  and  Human  Ezercuses  of  all  kinds. 

122.  History  of  Horsemanship. 

123.  History  of  Games  of  all  kinds. 

124.  History  of  Jugglers  and  Mountebanks. 

125.  Misoellaneons  History  of  various  Artificial  Materials, — 

as  Enamel,  Porcelain,  various  Cements,  &c. 

126.  History  of  Salts. 

127.  Miscellaneous  History  of  Tarioas  Machines  and  Motions. 
126.  Miscellaneous  History  of  Common  Experiments  which 

have  not  grown  into  an  Art. 

Histories  mmt  aho  he  written  of  Pure  Matkematict ;  though 
thxy  are  rather  obaervationt  than  experimentt. 

129.  History  of  the  Natures  and  Powers  of  Numbers. 

130.  History  of  the  Natures  and  Powers  of  Figures. 
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It  may  not  be  amiee  to  ol)8erTe  that,  whereas  many  of  the 
experiments  muet  come  under  more  tidee  than  one  (as  the  His- 
tory of  Plants  and  Uie  History  of  the  Art  of  Gardening  bare 
many  tiiinge  in  common),  it  will  be  more  convenient  to  in- 
vestigata  them  with  reference  to  Arts,  and  to  arrange  them  , 
with  reference  to  Bodies.  For  I  care  Uttle  about  tlie  me-  ' 
cbanical  arts  themeelTee :  only  about  those  things  which  they  ' 
contribute  to  the  equipment  of  philosophy.  But  these  things 
will  be  better  regulated  aa  the  case  arises. 
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DIVISIONS   OP  THE   SCIENCES, 


ARGUMENTS  OF  THE  SEVERAL  CHAPTERS. 


BOOK  THE  SECONa 
Chap,  i. 
Division  of  all  Human  Learning  into  Hutory,  Poeiy,  Pkt- 
haophy ;    with  reference  to  the  three  Intellectual  Facultiea, 
Memory,  Jmaffination,   Reaxm;   and  th&t  the   Btune  division 
bolda  good  likewise  in  Theology, 

Chap,  ii, 

DlviBion  of  History  into  Natural  and  Ciml;  EecUtiaiHeal 

and  Literary  History  being  included  in  Civil.     Division  of 

Natural  History,  according  to   its  aubject,  into   History   of 

Generatioju,  Preter-generaHona,  and  ArU. 

Chap,  hi. 
Second  division  of  Natural  History,  according  to  its  use 
and  end,  into  Narrative  and  Inductive;  and  that  the  noblest 
end  of  Natural  History  is  to  minister  and  be  in  order  to  the 
building  up  of  PkSotopky ;  which  end  is  umed  at  by  the  In- 
ductive. Division  of  the  History  of  Generations  Into  the 
History  of  the  Heavenly  Bodies,  of  Meteors,  of  the  •  Globe  of 
Earth  and  Sea,  of  the  Masses  or  Greater  ColUget,  and  of 
the  Species  or  Letter  CoUeget. 

Chap.  it. 

XHvinon  of  Civil  History  into  Ecclesiastical,  Literary,  and 
CVW  (properly  so  called) :  and  that  Literary  History  is  wanting. 
Precepts  for  the  construction  thereof. 
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Chap.  v. 
Of  tite  dignity  and  difBcalt;  of  Civil  Hbtoiy. 

Chap.  vi. 
First  division  of  Civil  History  (properly  bo  called)  into  bfe- 
morialt,  Antiqattut,  and  Perfect  Hiitory. 

Chap.  tii. 

Diviuon  of  Perfect  History  into  Chronielet  of  Times,  Lhet 

of  Fertont,  and  BeUaiom  of  Actuma.  The  explanation  of  these. 

Chap.  viii. 

DinsioQ  of  I^tory  of  Times  into  Vmversal  and  Particular. 

The  advantages  and  disadvantages  of  each. 

Chap.  ix. 

Second  diviuon  of  History  of  l^ea  into  AnnaU  and  Jovr- 
nalt. 

Chap.  x. 
Second  diviuon  of  Civil  History  (properly  so  called)  into 
2\ire  and  JUtxed, 

■  Chap.  xi. 
tKviuon   of   Ecdeaiaetical  History,    into   History   of  the 
Church,  History  according  to  the  I^-opkeciei,  and  History  of 
jn-ovidenee. 

Chap.  xii. 
Of  certain  Appendices  to  History,  which  deal  with  the  words 
of  man,  as  History  deals  with  their  actions.     Division  of  the 
same  into  Orations,  Letters,  and  Apophthegms, 

Chap.  xiii. 
Of  the  second  principal  branch  of  Learning,  namely.  Poesy. 
Division  of  Poesy  into  Nan^tive,  Dramatic,  and  ParaboUcaL 
Three  examples  of  Parabolical  Poesy  are  propounded. 

BOOK  THE  THIRD. 

Chap.  i. 

Division  of  Science  into  Theohgy  and  Philosophy.    Division 

of   Philosophy  into  three   doctrines;  concerning   the  Deity, 
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concerning    Nature^  and   concerning  Man.      Constitution  of 
Primary  I^Uoaopky  as  tbe  common  mother  of  alL 

Chap.  ii. 
Of  Natural   Theology  ;  and  the  doctrine  concerning  AngeU 
and  Spiritf,  vhich  is  an  appendix  of  the  same. 

Chap.  hi. 
Diviraon  of  Nstoral  Philosophy  into  SpecukUive  and  Opera- 
Hoe.    And  that  these  two  ought  to  be  kept  separate,  both  in 
the  intention  of  the  writer  and  in  the  body  of  the  treatise. 

Chap.  it. 
Divifflon  of  Speculftdve  doctrine  concerning  natnre,  into 
j%ync  (special)  and  Metaphytie.  Whereof  Physic  inquires  oi 
the  Efficient  Came  and  the  Material ;  Metaj^ysio  of  the  Final 
Cause  and  the  Form,  Division  of  Physic  (special)  into  doc- 
trine concerning  the  Principle!  of  Tliingt,  concerning  the 
Fabric  of  Thingi,  or  the  world ;  and  concerning  the  Variety 
of  Things.  Division  of  tiie  doctrine  concerning  the  Variety 
of  Things  into  doctrine  concerning  things  concrete,  and  doc- 
trine concerning  things  abitract.  The  division  of  the  doctrine 
concerning  things  concrete  is  referred  to  the  same  divisions 
which  Natural  History  receives.  Division  of  the  doctrine 
concerning  things  abstract,  into  doctrine  concerning  the  Con- 
figuratifm  of  Mcdter,  and  the  doctrine  concerning  motioni.  Two 
appendices  of  Speculative  Phyuc :  natural  problems,  and 
dogmas  of  the  ancient  philosophers.  Division  of  Metaphysio 
into  doctrine  concerning  Form,  and  doctrine  oonceroing  Final 
Causes, 

Chap.  v. 
IMvision  of  the  operative  doctrine  conoenung  Kature  into 
Mechanic  and  Magic,  which  correspond  to  the  divisions  of  the 
qwoulative  doctrine :  Mechanic  answering  to  Physic,  Magic 
to  Metaphysie.  Purification  of  the  word  Magic.  Two  ap- 
pendices of  the  operative  doctrine.  Inventory  of  the  posses- 
sions of  man:  and  Catalogue  of  Polychrests,  or  things  of  general 
use. 

Chap.  ti. 
Of  the  great  Appendix  of  Natural  Philosophy,  both  specula- 
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tive  and  operative,  namely,  Mathematies :  and  that  it  onght 
rather  to  be  placed  among  appendicea  than  among  aubsUntive 
stuenceB.     Division  of  Mathematica  into  Pare  and  Mixed. 


BOOK  THE  FOURTH. 
Chap.  r. 

Division  of  the  doctrine  concerning  Man  into  Fhiloaophy  of 
Humanity  ond  Phihtophy  Civil.  Division  of  the  Philoeophj 
of  Homanity  into  doctrine  concerning  the  Body  of  Man,  and 
doctrine  conoeming  the  Soul  of  Man.  Constitntion  oS  one 
general  doctrine  concerning  the  Nature  or  the  State  of  Man. 
Division  of  the  doctrine  concerning  the  State  of  Man  into 
doctrine  coDceming  the  Perton  of  Man,  and  concerning  the 
League  of  Mind  and  Body.  Divirion  of  the  doctrine  omcem- 
iog  the  Person  of  Man  into  doctrine  concerning  the  Miteriet 
of  Man,  and  concerning  his  Prerogativet.  Division  of  the 
doctrine  concerning  the  League,  into  doctrine  oonceming  In- 
dicationt  and  oonceming  Impreiauma,  Assignation  of  i%y- 
nognomy  and  Interpretation  <f  Natural  Dreams  to  the  doctrine 
concerning  Indioatiima.  , 

Chap.  ii. 

I^vision  of  the  doctrine  conoeming  Ute  Body  of  Man  into 
Medicine,  Cotmetie,  Athletic,  and  Voluptuary.  IMvieion  of 
Medicine  into  three  offices;  vis.  tlie  Preservation  of  Healdt, 
the  Cure  of  Diseases,  and  the  I^olongation  of  Life.  And  that 
the  last  division  concerning  the  prolongatitMi  of  Life  ought  to 
be  kept  separate  &on)  the  other  two. 

Chap.  hi. 
Division  of  Bninan  Fhiloeophy  relating  to  the  Sonl  into 
doctrine  concerning  the  Breath  of  Life  and  doctrine  c(hi> 
ceming  the  Sensible  or  Produced  Spirit.  Second  diviuon  of 
ihe  same  Philosophy  into  doctrine  concerning  the  Substance 
and  Faculties  of  the  Soul,  and  doctrine  conoeming  the  Use  and 
Objects  of  the  Faculties.  Two  appendices  to  the  doctrine  con- 
cerning the  Faculties  of  the  Soul :  doctrine  concerning  iVoAcra/ 
Divination,  and  doctrine  concerning  Fascination.  Diatribution 
of  the  faculties  of  the  Sensible  Soul  into  Motion  and  ScTue. 
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BOOK  THE  FIPTR 


Chap.  i. 
IHTia<Hi  of  die  doctrme  conceming  the  nee  and  otijects  of  ^ 
the  Fftculties  of  the  Human  Soul  into  Logic  and  EUiiet.  Hm.-  / 
aion  of  L(^c  into  the  arts  of  Diacoveraig,  of  Jud^mg,  of  B^ 
taming,  and  of  TranstaitHnff. 

Chap.  n. 
IMviubD  of  the  Art  of  Diaoorering  into  disoovery  of  ArU 
and  diaoovery  of  Argumenti:  and  that  the  former  of  these 
(whioh  ia  the  moet  important)  ib  wanting.  IHvieion  of  tlie  art 
of  discovery  of  Arts  into  Learned  Experience  and  tlw  New 
Orgtxaan.     Desi^ption  of  Learned  Experience. 

Chap,  hi, 

Divi^on  of  the  art  of  discovery  of  Ai^uments  into  Uie 

PromptKory,  and  Topici.     Diviuon  of  Topics  into  General  and 

Partieuiar.     Example  of  a  Particular  Topic,  in  aa  inqoiry 

cmiceming  Heavy  and  Light. 

Chap.it. 
Division  of  the  art  of  Judging  into  judgment  by  Indvctton 
and  judgment  by  Syllogiam.  The  first  whereof  is  referred  to 
tiie  New  Oi^anon.  First  division  of  Judgment  by  Syllc^ism 
into  Reduction  Direct  and  Itednction  Invene,  Second  division  of 
the  same  into  Analytic,  and  doctrine  concerning  Detection  of 
JFaUaeier.  Division  of  the  doctrine  conceming  the  detection  of 
faUades  into  detection  of  lophitiical  fallades,  fallacies  of  inter- 
pretation, and  bllaciee  of  fihe  appearances  or  IdoU.  Division 
of  Idols  into  Idols  of  the  Tribe,  Idols  of  the  Cave,  and  Idols 
of  the  Market-place.  Appendix  to  the  Art  of  Judging ;  viz. 
concerning  th  e Analogy  tfDemonstralioru  according  to  the  nature 
of  tie  tubfect. 

Chap.  v. 

Division  of  the  Art  of  Betuning  into  the  doctrine  concern-' 

ing  the  Helpi  of  Memory  and  the  doctrine  conceming  Memory 

itMdf,    Divirion  of  the  doctrine  concerning  Memory  itself  into 

R-emotien  and  Emblem, 
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BOOK  THE  SIXTH. 
Chaf.  I. 

Divimon  of  ihe  art  of  TranamitUng  into  the  doctrine  con- 
cerning the  Organ  of  Ditcourte,  the  doctrine  concerning  the 
Method  of  IHseouTM,asi.A  ihe  Aoctnat  concerning  the  77/u«frati0]i 
of  Diseourse.  Division  of  the  doctrine  concerning  the  organ  of 
discourse  into  the  doctrine  concerning  the  Notations  of  Things, 
concerning  Speech,  and  concerning  Writing.  Whereof  the  two 
first  coDStJtate  Grammar  and  arc  diTisions  of  it^  Diyiaion  of 
the  doctrine  concerning  the  notationa  of  things  into  Hieroglg' 
phics,  and  Seal  Characters.  Second  divieion  of  Grammar  into 
Literary  and  PhUosophie.  Keference  of  Poesy  in  respect  of 
metre  to  the  doctrine  concerning  Speech.  Reference  of  the 
doctrine  concerning  ciphers  to  the  doctrine  concerning  Writing, 
Chap,  il 

The  doctrine  concerning  the  Method  of  Discourse  is  made  a 
Bnbstantire  and  prinupal  part  of  the  art  of  trantmitting ; 
and  is  named  Wisdom  of  Transmission.  Different  kinds  of 
method  are  enmnerated,  with  a  note  of  their  advantages  and 
disadvantages. 

Chap.  hi. 

Of  the  foondations  and  office  of  the  doctrine  concerning 
ninstration  of  Diecoorse,  or  Ehetoric  Three  appendices  of 
Rhetoric,  which  relate  orAy  to  the  Promptuary ;  Colours  of 
Good  and  Evil,  hoth  simple  and  comparative ;  'Antitheses  of 
things  ;  Lesser  Form*  of  Speeches. 

Chap,  it. 

Two  general  appendices  of  the  Art  of  Tranamisuon;  Critical 
and  Pedagogical 

BOOK  THE  SEVENTH. 
Chap,  i. 
Division  of  Moral  Knowledge  into  the  Exemplar  or  I^tform 
of  Good,  and  the  Georgies  or  Culture  of  the  Mind.  Division 
of  the  Platform  of  Good  into  Simple  and  Comparative  Good. 
Division  of  Simple  Good  into  Individual  Good,  and  Good  of 
Commurtion. 

Chap.  ii. 
Division  of  Individual  or  Self-Good  into  A^ve  and  J^isaive 
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Good.  Division  of  Passive  Good  into  Conservative  and  Perfec- 
tive Good,  Divbion  of  the  Good  of  Communion  into  General 
and  Setpective  Duties. 

Chap.  in. 
Division  of  the  doctrine  concerning  the  Culture  of  the  Mind 
into  the  doctrine  concerning  the  Characters  of  Minds,  the 
Affections,  and  the  Remedies  or  Cures.  Appendix  of  this  same 
doctrine,  touching  the  Congruity  between  tiie  Good  of  the  Mind 
and  the  Good  of  the  Body. 

BOOK  THE  EIGHTH. 
Chap.  i. 
IKviuon  of  Civil.  Knowledge  into  the  doctrine  concerning 
Conversation,  Negotiation,  and  Empire  or  State  Government, 

Chap.  u. 
Divi^on  of  the  doctrine  concerning  Kegotiation  into  the 
doctrine  coDceming  Scattered  Occasions  and  the  doctrine 
concerning  Advancement  in  Life.  Example  of  the  doctriae 
concerning  Scattered  OccaBions  from  some  of  the  Proverbs  of 
Solomon,     Precepts  concerning  Advancement  in  Life. 

Chaf.  iil 

The  divisions  of  the  doctrine  concerning  Empire  or  Govern- 
ment are  omitted ; — An  Introduction  only  is  made  to  two  Defi- 
cients ;  namely,  the  doctrine  concerning  the  Extension  of  the 
Sounds  of  Empire,  and  the  doctrine  concerning  Universal 
Justice,  or  the  Fountains  of  Late. 

BOOK  THE  NINTH. 
Chap.  i. 

The  divieions  of  Inspired  Divinity  are  omitted ;  —  Introduc- 
tion only  ia  made  to  three  Deficients;  namely,  the  doctrine 
concerning  the  Legitimate  Use  of  the  Human  Reason  in  Divine 
Subjects;  the  doctrine  concerning  the  Degrees  of  Unity  in  the 
Kingdom  of  God ;  and  the  Emanations  of  the  Scriptures. 
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It  Dught  seem  to  have  more  convemenoe,  excellent  King, 
though  it  come  often  odierwise  to  pass,  that  thou  who  are 
fruitful  in  their  generations,  and  have  as  it  were  the  fore«ght 
(^  immortality  in  their  descendants,  should  likewise  be  more 
careful  than  other  men  of  the  good  estate  of  future  times,  to 
which  tbey  know  ihey  must  transmit  these  their  dearest  pledges. 
Queen  Elizabeth,  rather  a  sojonmer  in  the  world  than  an 
inhabitant,  in  respect  of  her  unmarried  life,  was  an  ornament  to 
her  own  times  and  prospered  them  in  many  ways.  But  to  your 
Majesty  (whom  Crod  in  His  goodness  has  already  blessed  with 
so  much  royal  issue,  worthy  to  continue  and  represent  you  for 
ever,  and  whose  youthful  and  fruitful  bed  still  promises  more) 
it  ia  proper  and  convenient  not  only  to  shed  a  lustre  (as  you 
do)  on  your  own  age,  but  also  to  extend  your  care  to  those 
things  which  all  memory  may  preserre  and  which  are  in  their 
nature  eternal.  Amongst  which  (if  affection  for  learning  trans- 
port me  not)  there  ts  not  any  more  noble  or  more  worthy  than 
the  further  endowment  of  the  world  with  sound  and  fruitful 
knowledge.  For  how  long  shall  we  let  a  few  received  authors 
stand  up  like  Hercules'  columns,  beyond  which  there  shall  be 
no  Buling  or  discovery  in  science,  when  we  have  so  bright  and 
benign  a  star  as  your  Majesty  to  conduct  and  prosper  us? 

■  Vac  Ihs  fint  book  (which  nUle*  to  the  Dlgnitr  of  LurntDs),  tee  Vol  IH 
p.  9S1.  Ilia  IMin  diffeit  lo  little  from  the  EnglMi  in  that  bo<£,  th«t  a  tnuh^ 
tion  woDld  be  little  else  thsn  m  repriat.  And  Uie  eight  renuuning  bookx  of  the 
Aj^v^Maiiu&MaiiarKMiCimEideTedMa  treMJMon  the  DiTinoniof  theSeleneee, 
are  complete  in  themielrea.  —  J.  S. 
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To  return  then  to  the  matter  in  hand :  let  ne  sow  review 
and  consider  with  ourselves  what  has  hitherto  heen  done  by 
kings  and  others  for  the  increase  and  advancement  of  learning, 
and  what  has  been  left  undone ;  and  let  us  discuss  the  question 
solidly  and  distinctly,  in  a  style  active  and  masculine,  without 
digressing  or  dilating.  We  may  begin  then  by  asanming 
(which  will  not  be  disputed)  that  all  tbe  greatest  and  most  dif- 
ficult works  are  overcome  either  by  amplitude  of  reward,  or 
by  prudence  and  soundness  of  direction,  or  by  conjunction  of 
labours ;  whereof  the  first  stimulates  endeavoor,  the  second 
removes  uncertainty  and  error,  and  the  third  supplies  the  fruity 
of  man.  But  of  these  three,  prudence  and  soundness  of 
direction, — that  ie,  the  pointing  out  and  setting  forth  of  the 
straight  and  ready  way  to  the  thing  which  ia  to  be  done, — 
■  must  be  placed  first.  For  the  cripple  in  the  right  way  (as  the 
saying  is)  ontstrips  the  runner  in  the  wrong.  And  Solomon 
observes,  most  aptly  to  the  point  in  question,  that  "  if  the  iron 
be  blunt  it  requireUi  more  strength,  bat  wisdom  is  that  which 
prevaileth ; "  signifying  that  the  prudent  choice  of  the  mean  is 
more  effectual  for  the  purpose  than  either  the  enforcement  or 
the  accumolation  of  endeavours.  This  I  am  induced  to  say, 
for  that  (not  derogating  from  the  honour  of  those  who  have  been 
in  any  way  deeervers  towards  the  state  of  learning)  I  observe 
nevertheless  that  most  of  their  works  and  acts  have  had  in 
view  rather  their  own  magnificence  and  memory  than  the  pro- 
gress and  advancement  of  learning,  and  have  rather  augmented 
the  number  of  learned  men  than  raised  and  rectified  the  sciences 
themselves. 

The  works  or  acts  which  pertain  to  the  advancement  of 
learning  are  conversant  about  three  objects ;  the  places  of  learn- 
ing, the  books  of  learning,  and  the  persons  of  the  learned.  For 
as  water,  whether  it  be  the  dew  of  Heaven  or  the  springs  of 
the  earth,  easily  scatters  and  loses  itself  in  the  ground,  except  it 
be  collected  into  some  receptacle  where  it  may  by  union  and 
consort  comfort  and  sustun  itself  (and  for  that  cause  the  in- 
dustry of  man  has  devised  aqueducts,  cisterns,  and  pools,  and 
likewise  beautified  tliem  with  various  ornaments,  for  mi^nifi- 
cence  and  state  as  well  as  for  use  and  necessity) ;  so  this  ex- 
cellent liquor  of  knowledge,  whether  it  descend  from  divine 
inspiration  or  spring  from  human  sense,  would  soon  peri^  and 
vanish  into  oblivion,  if  it  were  not  preserved  in  booksj  tradi- 
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tiona,  and  conferenceB ;  and  especially  in  places  appointed  for 
sucli  matters,  as  univereities,  colleges,  and  scKooIb,  where  it  maj 
hare  botli  a  fixed  habitation  and  means  and  opportunity  of 
increasiag  and  collecting  itself. 

And  first,  the  works  which  concern  the  placet  of  Uaming  are 
four ;  buildings,  endowments  with  revenues,  grants  of  fran- 
chises and  privileges,  and  institutions  and  ordinances  of  go- 
vernment; all  tending  (for  the  most  part)  to  retirement  and 
quietness  of  life,  and  a  release  from  cares  and  trouble ;  like  the 
stations  which  Virgil  prescribes  for  the  hiving  of  honey  bees. 


The  principal  works  touching  boohs  are  two ;  first,  libraries, 
which  are  as  the  shrines  wherein  all  the  relics  of  the  ancient 
aunts  full  of  true  virtue  are  preserved.  Secondly,  new  edi- 
tions of  authors,  with  more  correct  impreseionB,  more  faithful 
translations,  more  profitable  commentaries,  more  diligent  anno- 
tations, and  the  like. 

The  works  pertaining  to  the  persons  of  the  learned  (besides 
the  advancement  and  countenancing  of  them  in  general)  are 
likewise  two.  The  remuneration  and  designation  of  lecturers 
in  arts  already  eztaut  and  invented;  and  the  remuneration 
and  appointment  of  writers  and  inquirers  concerning  those  parts 
of  learning  not  yet  suffltaently  labonred  or  prosecuted. 

These  ore  summarily  the  works  and  acts  wherein  the  merits 
of  many  ezceUent  princes  and  other  illustrious  personages  to- 
wards learning  have  been  manifested.  As  for  the  particular 
commemoration  of  taij  one  who  has  deserved  well  of  litera- 
ture, I  call  to  mind  what  Cicero  eud  when,  on  his  retura  from 
exile,  he  gave  general  thanks ;  "  It  is  hard  ta  remember  all,  un  ■ 
grateful  to  pass  by  any." '  Let  us  rather  (after  the  advice  of 
Scripture)  look  forward  to  that  part  of  the  race  which  is  still 
to  be  run,  than  look  back  to  that  which  has  been  passed. 

First  therefore,  among  so  many  noble  foundations  of  colleges 
in  Europe,  I  find  it  strange  that  they  ore  all  dedicated  to  pro- 
fessions, and  none  lefl  &ee  to  the  study  of  arts  and  sciences 
at  large.  For  if  men  judge  that  learning  should  be  referred  to 
tue  and  action,  they  judge  well;  bat  it  is  easy  in  this  to  &I1 

'  Vtrg.  0«ivg-  '"•  S'  = — ^i"' ''"''  ^7 1'""  ■  V^  iUtloii  find. 

And  lodge  tfaem  under  corut  of  iIm  wind. 
>  Ckero,  FoM  B«d.  c,  IS. 
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into  the  error  pointed  at  in  the  ancient  &b1e ;  in  which  the 
other  parts  of  the  body  fonnd  fault  with  the  stomach,  beoanse 
it  neither  peiformed  the  office  of  motion  as  the  limbs  do,  nor  of 
sense,  as  the  head  does;  but  yet  notwithstanding  it  is  the 
Ftomach  which  digests  and  distribatea  the  aliment  to  all  the 
rest  So  if  any  man  think  that  Philosophy  and  UniTereality 
are  idle  and  unprofitable  studies,  he  does  not  consider  that  alt 
arts  and  professions  are  from  thence  supplied  with  sap  anti 
strength.  And  this  I  take  to  be  a  great  cause,  which  bas  so 
long  hindered  the  more  flourishing  progress  of  learning ;  becaaso 
these  fundamental  knowledges  have  been  studied  but  in  passage, 
and  not  drunk  deeper  of.  For  if  you  will  have  a  tree  bear 
more  fruit  than  it  baa  used  to  do,  it  is  not  anything  you  can  do 
to  the  boughs,  but  it  is  the  stimiig  of  the  earth,  and  putting 
richer  mould  about  the  roots,  that  must  work  it  24'either  is  it 
to  be  foi^tten  that  this  dedication  of  colleges  and  societies  to 
the  use  only  of  professory  learning  has  not  only  been  inimical 
to  the  growth  of  the  sciences,  but  has  also  been  prejudicial  to 
states  and  governments.  For  h^ice  it  proceeds  that  princea 
when  tbey  have  to  choose  men  for  buedness  of  state  find  a 
wonderiid  dearth  of  able  men  arotmd  them ;  because  there  is  no 
collegiate  education  designed  for  these  purposes,  where  men 
naturally  so  disposed  and  affected  might  (besides  other  arte) 
give  themselves  especially  to  histories,  modem  languages,  books 
c^  policy  and  civil  discourse ;  whereby  they  might  come  better 
prepared  and  instructed  to  offices  of  state. 

And  because  founders  of  Colleges  do  plant,  and  founders 
of  Lectures  do  water,  I  must  next  speak  of  the  defioienoiee 
which  I  find  in  public  lectures ;  wherein  I  especially  disapprove 
of  the  Bmallness  of  the  salary  aswgned  to  lecturers  in  arts  and 
professions,  particularly  amongst  ourselves.  For  it  is  veiy 
necessary  to  the  pn^res^on  of  sciences  that  lecturers  in  every 
sort  be  of  the  most  able  and  sufficient  men ;  as  those  who  are 
ordfuned  not  for  transitory  use,  but  for  keeping  up  ^e  race 
and  succes^on  of  knowledge  from  age  to  age.  This  cannot 
be,  except  their  condition  and  endowment  be  such  that  the 
most  eminent  professors  may  be  well  contented  and  willing  ttS 
spend  their  whole  life  in  that  function  and  attendance,  without 
caring  for  practice.  And  therefore  if  you  will  have  sciences 
flourish,  you  must  observe  David's  military  law ;  which  was, 
"  That  those  who  stayed  with  the  baggage  should  have  equal 
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part  wiUi  tboee  who  were  in  thejtctioii;"'  else  will  tiie  ba^^^age 
be  iU  Attended.  So  lecturers  in  eciences  are  as  it  were  the 
keepers  and  gnardiane  of  the  whole  store  and  provision  of 
learning,  whence  the  active  and  militant  part  of  the  sciences  is 
famished ;  and  therefore  they  ooght  to  have  equal  entertun- 
ment  and  profit  with  the  men  of  active  life.  Otherwise  if  the 
&thers  in  sciences  be  not  amply  and  handsmnely  maintained, 
it  will  come  to  pass,  as  Virgil  says  of  horses, — 
St  patnim  invalidi  leferent  jejoDla  nati  ;* 
the  poor  keeping  of  the  parents  will  be  seen  in  the  weaklinesa 
of  the  children. 

I  will  now  notice  another  defect,  wherein  I  should  call  in 
some  alchenuBt  to  help  me ;  one  of  those  who  adviBe  the  stu- 
dious to  sell  their  books  and  build  furnaces,  and  forsaking 
Minerva  and  the  Muses  as  barren  vir^ns,  to  rely  upon  Vulcan. 
Bat  certain  it  is  that  for  depth  of  speculation  no  less  than  for 
firuit  of  operation  in  some  sciences  (espedally  natural  philoeophy 
and  physic)  other  helps  are  required  be^des  books.  Wherein 
also  the  beneficence  of  men  has  not  been  altc^ther  wanting ; 
for  we  see  spheres,  globes,  astrolabes,  maps,  and  the  like  have 
been  provided  and  prepared  as  assistants  to  astronomy  and 
cosnu^raphy,  as  well  as  books.  We  see  likewise  that  some 
{Jaces  instituted  for  physic  have  gardens  for  the  examination  and 
knowledge  of  ^mples  of  all  sorts,  and  are  not  without  the  use 
of  dead  bodies  for  anatomical  observations.  But  these  respect 
but  a  few  things.  In  general,  it  may  be  held  for  certain  that 
there  will  hardly  be  any  great  progress  in  the  unravelling  and 
unlockiog  of  the  secrets  of  nature,  except  there  be  a  full  allow- 
ance for  expenses  about  experiments ;  whether  they  be  experi- 
ments appertaining  to  Vulcan  or  Deedalus  (that  is,  the  furnace 
or  engine),  or  any  other  kind.  And  therefore  aa  secretaries 
and  emissaries  of  princes  are  allowed  to  bring  in  bills  of 
expenses  for  their  diligence  in  exploring  and  unravelling  plots 
and  civil  secrets,  so  the  searchers  and  spies  of  nature  must  have 
their  expenses  pwd,  or  else  you  will  never  be  well  informed  of 
A  great  number  of  things  most  worthy  to  be  known.  For  if 
Alexander, made  such  a  liberal  assignation  of  money  to  Ari- 
etotie,  to  support  hunters,  fowlers,  fishers  and  the  like,  that  he 
might  be  better  famished  for  cconpiling  a  History  of  Aninnalii ; 

■  I  Sam.  nx.  at,  '  Oeorg.  UL  198. 
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certainlj  much  more  do  they  deserve  it,  who  mstead  of  wander- 
ing in  the  forests  of  nature,  make  their  vay  through  the  laby- 
rinths of  arte. 

Another  defect  to  he  notioed  (and  one  of  great  importance) 
IB  a  neglect  of  consultation  in  governors  of  nniversitieB,  and  of 
visitation  in  princes  or  superior  persons,  to  enter  into  careful 
account  and  consideration  whether  the  readings,  disputations, 
and  other  scholastic  exercises  ancientlj  begun,  and  since  con- 
tinued up  to  oar  time,  may  be  profitably  kept  up,  or  whetiier 
we  should  rather  abolish  them  and  substitute  better.  For  I 
find  it  is  one  of  your  Majesty's  most  wise  maxims ;  "  That  in 
all  usages  or  precedents  the  limes  he  considered  wherein  they 
first  began ;  which,  if  they  were  disordered  or  ignorant,  it  dero- 
gates greatly  from  the  authority  of  the  precedents,  and  leaves 
all  things  for  suepect."  And  therefore  inasmuch  as  most  of  the 
insUtutions  of  the  universities  are  derived  from  times  a  good 
deal  more  obscure  and  ignorant  than  our  own,  it  is  the  more 
convenient  that  they  he  re-examined.  In  this  kind  I  will 
give  an  instance  or  two,  of  things  which  appear  the  most  ob- 
vious and  familiar.  It  is  a  gener^  custom  (and  yet  I  hold  it 
to  be  an  error)  that  scholars  come  too  soon  and  too  unripe  to 
the  study  of  logic  and  rhetoric,  arts  fitter  for  graduates  than 
children  and  novices;  for  these  two  tightly  taken  are  the 
gravest  of  sciences,  being  the  arts  of  arts,  the  one  for  judg- 
ment, the  other  for  ornament ;  besides  they  give  the  rule  and 
direction  how  both  to  set  forth  and  illustrate  the  subject 
matter.  And  therefore  for  minds  empty  and  iguorant  (and 
which  have  not  yet  gathered  what  Cicero  calls  "  stuff " '  or 
"  furniture,"  *  that  is  matter  and  variety)  to  begin  wi^  those 
arts  (as  if  one  should  learn  to  weigh  or  to  measure  or  to  paint 
the  wind),  works  hut  this  effect,  that  the  virtue  and  faculty  of 
those  arts  (which  are  great  and  universal)  are  almost  made  con- 
temptible, and  either  degenerate  into  childish  sophietry  and 
ridiculous  affectation,  or  at  least  lose  not  a  little  of  th«r  re- 
putation. And  further,  the  premature  and  untimely  learning 
of  these  arts  has  drawn  on,  by  consequence,  the  superfi(ual  and 
unprofitable  teaching  and  handling  of  them,  —  a  manner  of 
teaching  suited  to  the  capacity  of  children.  Another  instance 
of  an  error  whidi  has  long  prevuled  in  universities  is  this ;  that 

■  Sj/po.  De  Otator.  iiL  SB.  ■  S^idkx.  Oator,  c.  S4. 
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they  make  too  great  and  miscliievouB  a  divorce  between  inven- 
lion  and  memoiy.  For  moat  of  tlie  epeechefi  there  are  either 
entirely  preme^tate,  and  delivered  in  preconceived  words, 
where  nothing  U  left  to  invention ;  or  merely  extempore,  where 
litHe  is  left  to  memory;  whereas  in  comnwn  life  and  action 
there  is  little  nse  of  either  of  these  separately,  bat  rather  of 
intermixtores  of  them ;  that  is  of  notes  or  commentaries  and 
extempore  speech  ;  and  tboa  the  exercise  fits  not  the  practice, 
nor  the  image  the  life.  But  it  must  ever  be  observed  as  a  rule 
in  exenuses,  th^  they  be  made  to  repreeent  in  everything  (as 
near  as  may  be)  the  real  actions  of  life ;  for  otherwise  they  will 
pervert  the  motions  and  faculties  of  the  mind,  and  not  prepare 
them.  The  truth  whereof  appears  clearly  enough  when  scho- 
lars come  to  the  practice  of  their  professions,  or  other  offices  of 
civil  life ;  which  when  they  set  into,  this  want  I  speak  of  is 
soon  found  out  by  themselves,  bat  still  sooner  by  others.  But 
this  part,  touching  the  amendment  of  the  Institutions  and 
Orders  of  Universities,  I  will  conclude  with  a  sentence  taken 
from  one  of  Csesar's  letters  to  Oppius  and  Balbns ;  *'  How  this 
may  be  done,  some  means  occur  to  me,  and  many  may  be 
found;  I  beg  you  therefore  to  take  these  matters  into  con- 
nderation." ' 

Another  defect  which  I  note  ascends  a  littie  higher  than  the 
jffeceding.  Yor  as  the  progress  of  learning  consists  not  a  little 
in  the  wise  ordering  and  institutions  of  each  several  university ; 
so  it  would  be  yet  much  more  advanced  if  there  were  a  closer 
connexion  and  relationship  between  all  the  different  nniver- 
sitiee  of  Europe  tiian  now  there  ie.  For  we  see  there  are 
many  orders  and  societies  which,  though  they  be  divided  under 
distant  sovereignties  and  territories,  yet  enter  into  and  maintain 
among  themselves  a  kind  of  contract  and  fraternity,  insomuch 
that  they  have  govemora  (both  provincial  and  general)  whom 
they  all  obey.  And  surely  as  nature  creates  brotlierbood  in 
families,  and  arte  mechanical  contract  brotherhoods  in  eocietips, 
and  the  anointment  of  God  superinduces  a  brotherhood  in  kings 
and  bishops,  and  tows  and  regulations  make  a  brotiierhood  in 
religions  orders ;  so  in  like  manner  there  cannot  but  be  a  noble 
and  generous  brotiierfaood  contracted  among  men  by  learning 
and  illnmination,  seeing  that  God  himself  is  called  "  the  Father 
of  Lights."  » 

■  Ck.  Ep.  id  AtL  ix.  8.  'St  Jamer,  i.  IT. 
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The  last  defect  I  complain  of  (to  which  I  have  ahvady 
alluded)  ie  that  there  has  not  been,  or  very  rarely  heen,  any 
public  designation  of  fit  men  either  to  write  or  to  make  inqniry 
cODcerniDg  such  parts  of  knowledge  as  have  not  been  already 
sufficiently  laboured.  To  which  point  it  will  greatly  conduce, 
if  a  review  and  cawu  be  made  of  the  sciences,  and  account  be 
taken  what  parts  of  them  are  rich  and  well  advanced,  and  what 
poor  and  destitute.  For  the  opioioa  of  plenly  is  amongst  Uie 
causes  of  want !  and  the  great  quantity  of  books  makes  a  show 
rather  of  superfluity  than  lack;  of  wluch  Bni;pliarge  neverthe- 
less the  true  remedy  is  not  to  destroy  the  old  books,  but  to 
make  more  good  ones ;  of  such  a  kind  that  like  the  serpent  of 
Moses,  they  may  devonr  the  serpents  of  tiie  enchanters.' 

The  removal  of  all  the  defects  formerly  enumerated,  except 
the  last;  and  of  the  active  part  also  of  the  last,  which  relates  to 
the  deagnatioa  of  writers,  are  truly  works  for  a  king ;  towards 
which  the  endeavours  and  industry  of  a  private  man  can  be 
but  as  an  image  in  a  crossway,  that  may  point  at  the  way 
but  cannot  go  it.  But  the  speculative  part  of  it,  which 
relates  to  the  survey  of  knowledges  to  see  what  in  each  is 
deficient,  is  open  likewise  to  private  industry.  Wherefore  I 
now  intend  to  make  a  general  and  ftuthfiil  perambulaUon  and 
survey  of  learning,  with  a  very  careful  and  accurate  inquiry 
what  parts  thereof  lie  fresh  and  waste,  and  not  yet  improved 
and  converted  to  nee  by  the  industry  of  man ;  to  the  end  that 
such  a  plot  marked  out,  and  recorded  to  memory,  may  minister 
light  both  to  public  designations  and  voluntary  endeavours. 
Wherein  nevertheless  my  purpose  is  at  this  time  to  note  only 
omissions  and  deficiencies,  and  not  to  make  any  redargution  of 
errors  and  failures ;  for  it  is  one  thing  to  point  out  what  parta 
]  li^  untilled.  and  another  thiog  to  mend  the  manner  of  tillage. 

In  addresung  myself  to  which  task  I  am  not  ignorant  how 
great  a  work  I  attempt,  and  how  difficult  a  province  I  take 
upon  me ;  nor  again  how  far  unequal  my  strength  is  to  my  wilL 
Nevertlteless  I  have  great  hope  that  if  my  extreme  love  to  learn- 
ing carry  me  too  far,  I  may  obtun  the  excuse  of  Section ;  tat 
that  "  it  is  not  granted  to  any  man  at  the  same  time  to  love  and 
to  be  wise." '  But  I  know  well  I  can  use  no  other  liberty  of 
judgment,  than  I  must  leave  to  others;  and  I  for  my  part  shall 
be  eqaally  glad  cither  to  perform  myself  or  to  accept  from 

'  Not  HoNi^  bat  AbT'^d.    Ex-  tU.  IS.  *  Senecn  Frovcrbim. 
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otiien  tliat  duty  of  humanity,  to  put  the  wanderer  on  the  right 
waj :  nam  qiu  erranti  comiter  mOTutrat  viam ',  Sec  I  foresee 
Ukewise  that  many  of  iboee  things  which  I  shall  think  fit  to 
enter  in  this  registry  of  mine  as  omitted  and  defident  will 
incur  censure  on  different  accounts;  some  as  being  already 
done  and  extant ;  others  as  eaTOoring  of  cunosity,  and  pro- 
miaing  very  scanty  fruit;  others  as  being  too  difficult  and 
almost  impofluble  to  be  compassed  and  effected  by  man.  For 
the  two  first  I  refer  myself  to  the  particulars  themselves.  For 
the  last,  touching  impossibility,  I  take  it  that  all  those  things 
are  to  be  held  possible  and  performable,  which  may  be  done  by 
some  persons,  though  not  by  every  one ;  and  wluch  may  be  done 
by  many  farther,  though  not  by  one  alone ;  and  which  may  be 
done  in  ihe  -suoceemon  of  ages,  though  not  in  one  man's  life ; 
and  lastly,  which  may  be  done  by  public  de»gnataon  and  ex- 
pense, though  not  by  private  means  and  endeavour.  But  not>- 
withstanding  if  any  man  will  take  to  himself  rather  the  saying 
of  Solomon, "  The  slothful  man  says  there  is  a  Uon  in  the  path,"  * 
than  tliat  of  Virgil,  Potmnt,  guia  pone  vuieatur ',  "  they  find  it 
possible  because  they  think  it  possible,"  I  shall  be  content 
tliat  my  labours  be  esteemed  but  as  the  better  sort  of  wishes. 
For  as  it  asks  some  knowledge  of  a  thing  to  demand  a  question 
not  impertinent,  so'  it  requires  some  sense  to  make  a  wish  not 
ab»ird. 


izecDy  Google 


TBANSLATIOH  OF  THE  "DE  AD0MEHTI8." 


CHAPTER  I. 

The  Division  of  all  Human  Learning  inio  Hlatory,  Poeay, 
PhiloBophy ;  toith  reference  to  the  three  Intellectual  Faculties, 
—  Memory,  Imagiaation,  and  Beaeoii;  and  that  the  tame 
divinoH  koldt  good  Kkewite  la  Theology. 

Th£  beet  diTudon  of  humiiii  learning  is  that  derived  from  the 
three  &cu]tie8  of  the  rational  eoul,  which  is  the  seat  of  learning. 
History  haa  reference  to  the  Memory,  poesy  to  the  Imagination, 
and  philosophy  to  the  Beason.  And  by  poesy  here  I  meaa 
nothing  else  than  feigned  history  or  fables ;  for  verse  la  but  a 
character  of  style,  and  belongs  to  the  arta  of  epeechi  wherecJ  Z 
will  treat  in  its  proper  place. 
^  History  is  properly  concerned  with  in^piduals,  which  are 
(  circumscribed  by  place  and  time.)  For  though  Natural  History 
may  seem  to  deal  with  species,  yet  this  is  only  because  of  the 
general  resemblance  which  in  most  cases  natural  objects  of  the 
same  species  beer  to  one  another ;  so  that  when  you  know  one, 
you  know  all.  And  if  individuals  are  found,  which  are  either 
uiuque  in  their  species,  like  the  enn  and  moon ;  or  notable  devia- 
tions from  their  species,  like  monsters ;  the  deBcription  of  these 
has  as  fit  a  place  in  Natural  History  as  that  of  remarkable  men 
bas  in  Civil  History.  All  this  relates  to  the  Memory. 
I  Poesy,  in  the  sense  in  which  I  have  defined  the  word,  is  also 
concerned  with  individuals ;  that  is,  with  individuals  invented  in 
imitation  of  those  which  are  the  subject  of  true  history ;  yet 
with  this  difference,  that  it  commonly  exceeds  the  measure  of 
nature,  joining  at  pleasure  things  which  ia  nature  would  never 
have  come  togetiber,  and  introducing  things  which  in  nature 
vould  never  have  come  to  pass;  just  as  Painting  likewise  does. 
This  ifl  the  work  of  Imagination. 

Philosophy  discards  individuals ;  neither  does  it  deal  with  the 
impressions  immediately  received  from  them,  but  with  abstract 
notions  derived  from  these  impressions ;  in  the  compositioQ  and 
dinsion  whereof  according  to  the  law  of  nature  and  fact  its 
business  lies.     And  this  is  the  office  and  work  of  Heason, 

That  these  things  are  so,  may  be  easily  seen  by  observing 
the  commencementa  of  the  LnteUectual  process.     The  sense. 
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wUcIi  IB  ilie  door  of  the  intellect,  is  afllected  hy  individaalB 
only.       The  inugee  of  those  iodi^diuls — that  is,  the  im-  | 
preeaions  which  thej  make  on  the  eense — fix  themaelves  in  the  j 
memory,  and  pass  into  it  in  the  first  instance  entire  as  it  were,  | 
just  as  they  come.     These  the  bnman  mind  proceeds  to  review 
and  nuniaate ;  and  thereupon  either  simply  rehearses  them,  or 
makes  fiuiciful  imitations  of  them,  or  analyses  and  classifies 
them.     Wherefore  from  these  three  fountiuns,  Memory,  Imag^ 
naliiHi,  and   fieason,  flow  these   three   emanations.   History, 
Poeey,  and  Philosophy;  and  there  can  be  no  others.     For  ~ 
consider  history  and  experience  to  be  the  same  thing,  as  also 
philosophy  and  the  sciences. 

Nor  do  I  think  that  any  other  ^vision  is  wanted  for  Theology. 
The  infbnoation  derived  from  revelation  and  the  information 
derived  from  the  sense  differ  no  doubt  both  in  the  matter  and 
in  the  manner  of  conveyance ;  bat  the  human  mind  is  the  same, 
and  its  repositories  and  cells  the  same.  It  is  only  like  ^fiierent 
liquids  ponred  through  different  funnels  into  one  a^d  the  same 
vessel.  'l'heol<^  therefore  in  like  manner  consists  ^ther  of 
Sacred  History,  or  of  Parables,  which  are  a  divine  poesy,  or  of 
Doctrines  and  Precepts,  which  are  a  perennial  philosophy. 
For  as  for  that  part  which  seems  supernumerary,  which  is  Pro- 
phecy, it  is  but  a  kind  of  history :  for  divine  history  has  this 
prerogative  over  human,  that  the  narration  may  be  before  the 
event,  as  well  as  after. 


CHAP.  IL 


e  Dwuion  of  HUtory  into  Natural  and  Civil ;  Ecclefflastical 
■xd  Literary  Hutory  being  included  in   CiviL     Dimaoa  of 


Thel 
and  Literary  Hiitory  being  i 

Natural  History  into  History  of  Generations,  Pretergenera- 
tions,  and  Arts. 

HiSTOBT  is  either  Natural  or  Civil.  Natural  ffietwy  treats 
of  the  deeds  and  works  of  nature;  Civil  History  of  those  of 
men.  Matter  of  Divinity  shows  itself  no  doubt  in  both,  bat 
principally  in  the  latter ;  so  much  so  as  to  form  a  species  of 
history  ^opei  to  itself,  which  I  call  Sacred  or  EodeeiasticaL 
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And  a  umilar  distinction  is  in  my  opinion  also  doe  to  IjeamiBg' 
and  the  Arte — their  importance  being  such  aa  to  entitle  them 
to  a  e^)«rat«  history  of  their  own.  And  this  (a»  well  as  the 
EccleeiasticaJ)  I  mean  to  be  included  in  Civil  History. 

The  diTiaon  which  I  will  make  of  Natural  History  is  fbonded 
upon  the  state  and  condition  of  nature  herself.  For  I  find 
nature  in  three  different  states,  and  subject  to  three  different 
conditions  of  existence.  She  is  either  free,  and  follows  her 
ordinary  course  of  development;  as  in  the  hearens,  in  the  animal 
and  vegetable  creation,  and  in  the  general  array  of  the  aniveiae  ; 
or  she  ts  driven  out  of  her  ordinary  course  by  the  perverBe- 
ness,  insolence,  and  frowardness  of  matter,  and  violence  of 
impedimente ;  aa  in  the  case  of  monsters ;  or  lastly,  she  is  pat 
in  constraint,  moulded,  and  made  as  it  were  new  by  art  and  the 
hand  of  man ;  as  in  things  artificial  Let  Katuml  History 
therefore  be  divided  into  the  History  of  Crenerations,  of  Freter- 
generations,  and  of  Arts ;  which  last  I  also  call  Mechanical  and 
Experimental  History,  Of  these  the  first  treats  of  the  Freedom 
of  Nature,  the  second  of  her  Errors,  the  third  of  her  Bond& 
And  I  am  the  more  induced  to  set  down  the  History  <^  the  Arts 
as  a  Bpe<aes  of  Natural  History,  because  an  opinion  has  long 
been  prevalent,  that  art  is  something  (Afferent  firom  nature,  and 
things  artificial  di^rent  from  things  natural ;  whence  this  evil 
has  arisen,  —  that  most  writers  of  Natural  History  think  they 
have  done  enough  when  they  have  ^ven  an  account  of  animals 
or  plants  or  minerals,  omitting  all  mention  of  the  experiments 
of  mechanical  arts.  But  there  is  likewise  another  and  more 
subtle  error  which  has  crept  into  the  human  mind ;  namely, 
that  of  considering  art  as  merely  an  asostant  to  nature,  having 
the  power  indeed  to  finish  what  nature  has  begun,  to  correct 
her  when  lapsing  into  error,  or  to  set  her  iree  when  in  bondage, 
but  by  no  means  to  change,  transmute,  or  fundamentally  alter 
nature.  And  this  has  bred  a  premature  despair  in  huOAn 
enterprises.  Whereas  men  ought  on  the  contrary  to  be  surely 
persuaded  of  this ;  that  the  artificial  does  not  differ  from  the 
natural  in  form  or  essence,  but  only  in  the  efficient ;  in  that  man 
has  no  power  over  nature  except  that  of  motion ;  he  out  put 
natural  bodies  together,  and  be  can  separate  them ;  and  therefore 
that  wherever  the  case  admite  of  the  uniting  or  Himmiring  a£ 
natural  bodies,  by  joining  (as  they  say)  actives  vrith  pasuvea, 
man  can  do  everything;  where  the  case  does  not  admit  thisj  he 
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ean  do  nothing.  Nor  matters  it,  provided  tilings  are  pnt  in  the 
mj  to  produce  an  effect,  wbethw  it  be  done  by  human  means  or 
otherwise.  G-oId  is  sometimes  refined  in  tlie  fire  and  sometimes 
found  pure  in  the  sands,  nature  havii^  done  the  work  for  her- 
ael£  So  also  tbe  r«nbow  is  made  in  the  sky  out  of  a  dripping 
cloud;  it  is  also  made  here  below  with  a  jet  of  water.  Still  liier&' 
fore  it  is  natare  which  governs  everything ;  but  under  nature 
are  included  these  three ;  the  eourte  of  nature,  the  wattderiiigM 
of  nature,  and  ari,  or  natare  with  man  to  help;  which  three 
must  therefore  all  be  included  in  Natural  History ;  as  indeed 
they  are  in  great  measure  by  Fliny,  the  only  person  who  ever 
undertook  a  Natural  History  acoor^ng  to  the  dignity  of  it ; 
thongh  he  was  far  from  carrying  out  his  undertaking  in  a 
nunner  worthy  of  the  conception. 

The  first  of  these,  the  history  of  nature  in  course,  is  extant, 
and  that  in  moderate  perfection ;  but  the  two  latter  are  so 
weakly  and  unprofitably  handled  that  they  may  be  set  down  as 
deficient.  For  you  will  find  no  sufficient  and  competent  col- 
lection of  those  works  of  nature  which  have  a  digression  and 
deflexion  finnn  the  ordinary  course  of  generations,  productions, 
and  motions ;  whether  they  be  angularities  of  place  and  re^on, 
or  the  strange  events  of  time,  or  catuum  ingaua  (as  they  have 
been  called)  —  devices  of  chance,  or  the  efiects  of  bidden  pro- 
perties, or  productions  of  nature  singular  in  their  kind.  It  is 
tru^  I  find  books  more  than  enough  filled  with  fabulous  ex- 
periments, idle  secrets,  and  irivolous  impostures,  for  pleasure 
«nd  novelty;  but  a  substantial  and  methodical  collection  of 
the  Heteroclites  or  Irregulars  of  nature  well  examined  and  de- 
scribed I  find  not;  especially  not  witii  due  rejection  and  as  it 
were  public  proscription  of  fables  and  popular  errors.  For  as 
things  now  are,  if  an  untruth  in  nature  once  get  a  footing 
and  be  made  common,  what  by  reason  of  men's  reverence  for 
antiqui^,  what  by  reason  of  the  troublesomeness  of  putting 
it  to  the  test  anew,  and  what  by  reason  of  the  use  of  the  opinion 
ID  umilitodes  and  omameata  of  speech^  it  is  never  overthrown 
or  retracted. 

The  end  of  this  work,  honoured  with  a  precedent  in  Ari- 
Btotie,  is  nothing  less  than  to  gratify  the  appetite  of  curious 
and  vain  wits,  as  the  manner  of  mirabiUries  is  to  do ;  but  for 
two  reasons,  both  of  great  weight ;  the  one  to  correct  the  par- 
tiality of  axioms  and  O|unions,  which  are  framed  for  th  j  mo&t  part 
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upon  common  ftnd  familiar  examples ;  the  other,  becaoBe  from 
the  wonders  of  nature  is  the  mogt  clear  and  open  passage  to  the 
wonders  of  art.  For  you  have  but  to  follow  and  as  it  wne 
hound  nature  in  her  wanderings,  and  you  will  be  able,  when 
70a  like,  to  lead  and  drive  her  afterwards  to  the  same  place 
again.  Neither  am  I  of  opinion  in  this  history  of  marvels,  that 
superstitious  narratives  of  sorceries,  witchcrafta,  charms,  dreams, 
divinations,  and  the  like,  where  there  ia  an  assurance  and  clear 
evidence  of  the  &ct,  shoold  be  alb^ether  ezduded.  For  it  is 
not  yet  known  in  what  coses,  and  how  far,  effects  attributed  to 
superstition  partiapate  of  natural  causes ;  and  therefore  howso- 
ever the  use  and  practice  of  such  arts  is  to  be  condemned,  yet 
from  tiie  speculation  and  consideration  of  them  (if  they  be 
diligentiy  unravelled)  a  useful  light  may  be  gained,  not  only- 
fijr  the  true  judgment  of  the  offences  of  persons  charged  with 
such  practices,  but  likewise  for  the  further  disdoung  of  the 
secrets  of  nature.  Neither  ought  a  man  to  make  scruple  of 
entering  and  penetrating  into  these  holes  and  comers,  when 
the  inqnisition  of  truth  is  his  sole  object,  —  as  your  Majesty 
has  shown  in  your  own  example ;  who,  with  the  two  clew  and 
acute  eyes  of  religion  and  natural  philosophy,  have  looked 
deeply  and  wisely  into  those  shadows,  and  yet  proved  yourself 

)  to  be  truly  of  the  nature  of  tiie  sun,  which  passes  through  pol- 
lutions and  is  not  defiled.  I  would  recommend  however  that 
tiiose  narrations  which  are  tinctured  with  superstition  be  sorted 
by  themselves,  and  not  mingled  with  those  which  are  purely 
and  uncerely  natural.  But  as  for  narrations  touching  the  pro- 
digies and  miraclea  of  religions,  they  are  either  not  true  or  not 
natural ;  and  therefore  impertinent  for  the  story  of  nature. 

For  History  of  Nature  Wrought,  or  Medianical,  as  I  also  call 
it,  I  find  some  collections  made  of  agriculture  and  likewise  of 
many  manual  arts ;  but  always  (which  is  a  great  detriment  in  this 
kind  of  learning)  with  a  n^lect  and  r^ection  of  experiments 
familiar  and  vulgar ;  which  yet  in  the  interpretation  of  nature 
are  of  equal,  if  not  of  more  value  than  those  which  are  less 
common.  Tat  it  is  esteemed  a  kind  of  dishonour  upon  learn- 
ing for  learned  men  to  descend  to  inquiry  or  meditation  npon 
matters  mechanical ;   except  they  be  such  as  may  be  tltonght 

I  secrets  of  art,  or  rarities  and  spedal  subtleties.  Which  hu- 
mour of  vun  and  supenulious  arrogancy  is  justly  derided  in 
Plato,  where  be  brings  in  Hippias,  a  vaunting  Sophist,  dis- 
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pating  with  Sociatea,  a  trae  and  unfeigned  inquiator  of  trath ; 
where,  the  discourse  being  touching  beanty,  Socrates,  af^r  his 
loose  and  wandering  manner  of  indnctaons,  pnt  first  an  example 
of  a  &ir  virgin,  then  of  a  ^r  horse,  then  of  a  fair  pot  well-glazed. 
Whereat  Hippias  was  offended,  and  aaid,  "  Were  it  not  for 
courteej's  sake,  I  should  he  loth  to  dispute  with  one  that  did 
all^^  soch  base  and  sordid  instances."  Whereonto  Socrates 
answered,  "  Yon  have  reason,  and  it  becomes  you  well,  being 
a  man  so  tnm  in  your  veatments,  and  so  fiurly  shod ;"  and  so 
goes  on  in  irony.  But  the  truth  is,  that  they  are  not  tiie 
highest  instances,  which  give  the  best  or  securest  informalion ;  as 
is  expressed  not  inelegantly  in  the  common  story  of  the  philo-p 
sopher,  who,  while  he  gazeii  upwards  to  the  stars,  fell  into  the 
water;  for  if  he  had  looked  down  be  might  have  seen  the  stara/ 
in  the  water,  but  looking  aloft  be  could  not  see  the  water  in 
the  stars.  So  it  often  comes  to  pass  that  mean  and  small 
things  discover  great  better  than  great  can  discover  small,  and 
tiierefore  it  was  well  observed  by  Aristotle  "  that  the  nature  j 
of  everything  is  best  seen  in  its  smallest  portions."  For  which  ' 
cause  he  inquires  the  nature  of  a  commonwealth  first  in  aj 
family  and  the  simplest  conjugations  of  society — (man  and  wife, 
parent  and  child,  master  and  servant)  —  which  are  present  in 
every  cottage. '  Even  so  likewise  the  nature  of  this  great  city 
of  the  world,  and  the  policy  thereof,  must  be  first  sought  in  its 
primary  concordances,  and  smallest  portions ;  as  we  see  that 
that  secret  of  nature  (esteemed  one  of  the  great  mysteries)  of 
the  turning  of  iron  touched  with  the  loadstone  towards  the 
north,  was  found  out  not  in  bars  of  iron  but  in  needles. 

But  if  my  judgment  be  of  any  weight,  the  use  of  History 
Mechanical  is,  of  all  others,  the  most  radical  and  fundamental 
towards  natural  philosophy ;  such  natural  philosophy  I  mean  as 
shall  not  vanish  in  the  fumes  of  subtle  or  sublime  speculations, 
but  such  as  shall  be  operative  to  relieve  the  ioconveniences  of 
man's  estate.  For  it  will  not  only  be  of  immediate  benefit,  by 
connecting  and  transferring  the  observations  of  one  art  to  the 
use  of  others,  and  thereby  discovering  new  commoditiee ;  a 
lesult  wUch  must  needs  follow  when  the  experience  of  di£ferent 
arts  shall  &11  under  the  observation  and  coneideration  of  one 
man's  nund;  but  further,  it  will  give  a  more  true  and  real 
jUimunation  conccnuDg  the  investigation  of  causes  of  things 
■  Aiiit.  Folitiot,  L  t. 
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8Dd  axiomB  ot  arts,  Uua  has  hitherto  shone  upon  manlrind.  For 
like  08  a  man's  disposition  ia  nerer  well  known  or  proved  tilt 
he  be  crossed,  nor  Proteus  ever  changed  shapes  till  he  was 
Btrutened  and  held  fast;  so  nature  exhibits  herself  more 
clearly  under  the  trials  and  vexations  of  art  than  when  left  to 
herself. 

Before  I  dismiss  this  part  of  Katural  History  (wluch  I  call 
mechanical  and  experimental)  I  must  add  that  the  body  of  thia 
kind  of  history  should  not  be  made  up  from  the  mechanical 
arts  alone,  but  also  from  tlie  operative  part  of  the  liberal 
a^ences,  as  well  as  from  muiy  other  practices  which  have  not 
as  yet  grown  up  into  arts ;  bo  aa  to  omit  nothiog  whioh  may 
tend  to  inform  the  intellecL  And  this  is  the  first  divisi<m  of 
Natural  History, 


CHAP.  IIL 


The  Second  Division  of  Natural  Hiitory,  according  to  itt  Use 
and  End,  into  Narrative  atid  Inductive ;  and  that  the  noblest 
end  of  Natural  History  is  to  minister  and  he  in  order  fir 
the  Foundation  of  Philosophy ;  which  is  the  end  aimed  at  in 
Induction.  7^  Division  of  the  History  of  Generations  mlo 
the  History  of  the  Heavenly  Bodies,  the  History  of  Meteors, 
the  History  of  the  Globe  of  Earth  and  Sea,  the  History  of 
the  Masses  or  Greater  Colleges,  and  the  History  of  the  Spe^es 
or  LeBser  Colleges. 

Natu&ai.  HiatoTf,  wlucii  is  threefold  (aa  I  siud)  in  subject,  is 
in  use  twofold.  For  it  is  used  either  for  tlie  sake  of  the  know- 
ledge of  the  things  themBelvea  that  are  committed  to  the  his- 
tory, or  as  the  primary  matter  of  philosophy.  Now  the  first 
kind,  which  ums  eititer  to  please  by  the  agrceableness  of  the 
narrative  or  to  help  by  the  use  of  experiments,  and  is  punned 
for  the  sake  of  such  pleasure  or  such  profit,  I  account  as  far  in- 
ferior in  importance  to  that  which  is  the  stuff  and  material  of  a 
solid  and  lawful  Induction,  and  may  be  called  the  nnraiog- 
mother  of  philoBophy.  Accordingly  I  shall  now  make  a  second 
diviuoQ  of  Natund  History  into  Narrative  and  InductiTe ;  the 
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latter  whereof  I  set  down  as  wantang.  Bat  let  not  any  one  be 
dazzled  either  by  the  great  names  of  ancient  philoeophers  or 
the  great  Tolumes  of  modem.  For  I  well  know  that  s  natural 
history  is  extant,  large  in  ita  balk,  pleasing  in  its  Tariety> 
curious  often  in  its  diligence ;  but  yet  weed  it  of  fables,  anti- 
quities, quotations,  idle  controversies,  philology  and  ornaments 
(which  are  more  fitted  for  table  talk  and  the  noctei  of  learned 
men  than  for  the  instauration  of  philosophy ),  and  it  will  shrink 
into  a  small  compass.  Cwtainly  it '  is  very  diSerent  from  that 
kind  of  history  which  I  have  in  view.  For  in  the  first  place 
there  are  wanting  those  two  parts  of  natural  history  which  I 
have  just  mentioned,  Pretergenerations  and  Arts,  of  which  I 
make  great  account ;  and  next,  in  the  third  and  remaining  part, 
that  of  Generations,  only  one  out  of  five  part«  is  sufficiently 
handled.  For  the  history  of  Generations  is  composed  of  five 
subordinate  parts.  First,  a  history  of  the  Celestial  Bodia,'  ex- 
hibiting the  actual  ]^enomena  simply  and  apart  from  theories. 
Second,  a  history  of  Meteors  (including  comets),  and  what  they 
call  the  JRegiima  of  the  Air ,-  for  there  is  no  history  of  comets, 
fiery  meteors,  winds,  runs,  storms,  and  the  like,  which  is  of  any 
value.  Third,  a  history  of  the  Earth  and  Sea  (considered  as 
int^ral  parte  of  the  universe),  mountuns,  rivers,  tides,  sands, 
woods,  islands,  and  the  shapes  of  continents  as  they  lie ;  in  all 
theee>  inquiring  and  observing  rather  the  laws  of  nature  than 
ooemf^raphy.  Fourth,  a  history  of  the  Common  Masses  of 
Matter,  which  I  call  the  Greater  Colleges  (commonly  called  the 
EleToents) ;  for  I  find  there  are  no  accounts  of  fire,  air,  earth, 
and  water,  with  their  natures,  motions,  operations,  and  im- 
{ffessioDs,  such  as  to  form  a  just  body  of  history.  Fifth  and 
last,  a  history  of  the  Exquisite  CoUeetiont  of  Matter,  which  I 
call  the  Lesser  Colleges,  but  which  are  generally  called  Species. 
Now  it  is  only  in  this  last  that  writers  have  shown  any  con- 
^cuons  industry ;  and  yet  in  such  sort  that  they  have  rather 
filled  it  with  things  superfluous  (as  figures  of  animals,  plants, 
and  the  like),  than  ^iriched  it  with  sound  and  careful  observa- 
tions, which  should  ever  be  umexed  to  natural  history.  And 
in  a  word  all  the  natural  history  we  have,  whether  in  the  mode 
of  inquiry  or  in  the  matter  collected,  is  quite  unfit  for  the  end 
whidt  I  have  mentioned,  namely,  the  Foundation  of  Philo- 
sophy. Wherefore  I  set  down  Inductive  History  as  wanting. 
And  BO  much  for  Natural  History. 
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CHAP.  IV, 

Tlie  Dioition  of  Civil  History  into  EccleaUaticsl,  Literary,  and 
Civil  (tehick  retains  the  name  of  the  Genui)  and  that  the 
Hiitory  of  Literature  is  wanting.  Preceptt  for  the  Coa- 
strucHon  of  it. 

CrviL  History  may  rightly  be  dinded  into  three  c^>edeBL 
First,  Sacred  or  Ecclesiastieal ;  next,  that  which  we  call  Cinl 
HittOTif  (oBiog  the  generic  oame  specially) ;  lastly,  the  History 
of  Learning  and  the  Art».  I  will  begin  with  the  kind  last- 
mentioned;  for  the  two  former  are  extant,  while  the  latter — 
the  History  of  Learning  —  (without  which  the  history  of  die 
world  seems  to  me  as  the  etatiie  of  Polyphemus  without  the 
eye ;  that  very  feature  being  left  out  which  most  marks  the 
spirit  and  life  of  the  person),  I  set  down  as  wanting.  Not 
but  I  know  that  in  the  particular  sciences  of  the  jurisconsults, 
mathematicians,  rhetori<nan8,  philosophers,  we  have  some  slight 
mention  or  some  barren  narrations  about  the  sects,  schools, 
books,  anthers,  and  successions  belonging  to  them ;  also  that 
there  exist  some  meagre  and  unprofitable  memoirs  of  the  in- 
Tentors  of  arts  and  usages;  but  I  say  that  a  complete  and 
universal  History  of  Learning  is  yet  wanting.  Of  this  there- 
fore I  will  now  proceed  to  set  forth  the  argument,  the  method 
of  construction,  and  the  use. 

The  argument  is  no  other  than  to  inquire  and  collect  out  of  the 
records  of  all  time  what  particular  kinds  of  learning  and  arts 
have  floanBhed  in  what  ages  and  regions  of  the  world ;  their  an- 
tiquities, their  progresses,  their  migrations  (for  sciences  migrate 
like  nations)  over  the  difierent  parts  of  the  globe ;  and  agun 
their  decays,  disappearances,  and  revivals.  The  occaraon  and 
origin  of  the  invention  of  each  art  should  likewise  be  observed ; 
the  manner  and  system  of  transmisffion,  and  the  plan  and  order 
of  study  and  practice.  To  'these  should  be  added  a  history  of 
the  sects,  and  the  princupat  controversies  in  which  learned  men 
have  been  engaged,  the  calumnies  to  which  they  have  been 
exposed,  the  praises  and  honours  by  which  they  have  been 
rewarded ;  an  account  of  the  principal  authors,  books,  scho(^ 
successions,  academies,  societies,  colleges,  orders, ;—  in  a  woid, 
everything  which  relates  to  the  state  of  learning.    Above  all 
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tliingB  (for  this  is  the  ornament  and  life  of  Civil  History),  I 
wiah  events  to  be  coupled  with  their  oauBes.  I  mean,  that  an 
account  should  he  given  of  the  diaractere  of  the  several  regions 
and  peoples;  their  natural  disposition,  whether  apt  and  suited 
for  Uie  etady  of  learning,  or  unfitted  and  indifferent  to  it; 
the  accidents  of  the  times,  whether  adverse  or  propitious  to 
science ;  the  emulations  and  infusions  of  different  religions ;  the 
enmity  or  partiality  of  laws ;  die  eminent  virtues  and  aenricea 
of  individual  persons  in  the  promotion  of  learning,  and  the 
like.  Kow  all  this  I  would  have  handled  in  a  historical  way, 
not  wasting  time,  after  the  manner  of  critics,  in  pruse  and 
blune,  but  simply  narrating  the  fact  historically,  with  but  slight 
intermixture  of  private  judgment 

For  the  manner  of  compiling  such  a  history  I  particularly 
advise  that  the  matter  and  provision  of  it  be  not  drawn  from 
histories  and  commentaries  alone ;  but  that  the  principal  books 
written  in  each  century,  or  perhaps  in  shorter  periods,  proceed- 
ing in  regular  order  from  the  earliest  ages,  be  themselves  taken 
into  consultation ;  that  so  (I  do  not  say  by  a  complete  pemsal, 
for  that  would  be  an  endless  labour,  but)  by  tasting  them  here 
and  there,  and  observing  their  argument,  style,  and  method,  the 
Jjiterary  Spirit  of  each  age  may  be  charmed  as  it  were  from 
the  dead. 

With  r^ard  to  the  lae  of  the  work,  it  is  not  so  much  to 
swell  the  honour  and  pomp  of  learning  with  a  profusion  of 
images;  nor  because  out  of  my  exceeding  love  for  learning 
I  wish  the  inquiry,  knowledge,  and  preservation  of  every- 
thing that  relates  thereto  to  be  pursued  even  to  curiosity ; 
but  chiefly  for  a  purpose  more  serious  and  important;  which, 
in  a  word,  is  this:  I  consider  that  such  a  history  as  I  have 
described,  would  very  greatly  assist  the  wisdom  and  skill  of 
learned  men  in  the  use  and  administration  of  learning;  that  it 
would  exhibit  the  movements  and  perturbations,  the  virtues  and 
^ces,  which  take  place  no  less  in  intellectual  than  in  tuvil 
matters;  and  that  from  the  observation  of  these  the  best 
system  of  government  might  be  derived  and  established.  For 
the  works  of  St.  Ambrose  or  St.  Augustine  will  not  make  so 
wise  a  bishop  or  divine  as  a  diligent  examination  and  study  of 
Ecclesiastical  History ;  and  the  History  of  Learning  would  be 
of  like  service  to  learned  men.  For  everything  is  subject  to 
fiance  and  error  which  is  not  supported  by  examples  and  ex- 
perience.    And  80  much  for  the  History  of  Learning. 
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CHAP.  V. 

Ott  the  Dignity  and  Difficulty  of  Civil  Uittory. 

I  COME  next  to  Civil  History,  properly  bo  called,  whereof  the 
dignity  and  authority  are  pre-eminent  among  human  writings. 
For  to  its  fidelity  are  entrusted  the  examples  of  our  ancestors, 
the  vicissitudes  of  things,  the  foundations  of  civil  policy,  and 
the  name  and  reputation  of  men.  But  the  difficulty  is  no  less 
than  the  dignity.  For  to  carry  the  mind  in  writing  back  into 
the  past,  and  bring  it  into  sympathy  with  antiquity ;  diligently 
to  examine,  freely  and  fiuthfally  to  report,  and  by  the  light  of 
words  to  place  as  it  were  before  the  eyes,  the  revolotions  of 
times,  the  characters  of  persone,  the  fluctuataons  of  counsels, 
the  courses  and  currents  of  actions,  the  bottoms  of  pretences, 
and  the  secrets  of  govemmenta ;  is  a  task  of  great  labour  and 
judgment — the  rather  because  in  ancient  transactions  the  truth 
is  difficult  to  ascertain,  and  in  modem  it  is  dangerous  to  teU. 
Hence  Civil  History  is  beset  on  all  sides  with  faults ;  some 
(and  these  are  the  greater  part)  write  only  barren  and  common- 
place narratives,  a  very  reproach  to  history ;  others  hastily  and 
disorderly  string  together  a  few  particular  relations  and  trifling 
memoirs;  others  merely  run  over  tiie  heads  of  events:  others, 
on  the  contrary,  go  into  all  the  minutest  particularities,  and  such 
as  have  no  relation  to  the  main  action;  some  indulge  their 
imaginations  in  bold  inventions ;  while  others  impress  on  their 
works  the  image  not  so  much  of  their  minds  as  of  their 
passions,  ever  thinking  of  ibeb  party,  but  no  good  witnesses  as 
to  facts ;  some  are  always  inculcating  their  favourite  political 
doctrines,  and  idly  interrupting  the  narrative  by  going  out  of 
the  way  to  display  them ;  others  are  injudiciously  prolix  in 
reporting  orations  and  harangues,  and  even  in  relating  the 
actions  themselves;  so  that,  among  all  the  writings  of  men, 
there  is  nothing  rarer  than  a  true  and  perfect  Civil  History. 
But  my  present  purpose  in  this  diviaon  of  learning  is  to  mark 
omis^ons,  and  not  to  censure  faults.  I  will  now  pursue  the 
divi^ons  of  Civil  History,  and  those  of  the  dJfierent  kinds ;  for 
the  species  wUl  be  exhibited  more  clearly  under  several  heads, 
than  under  one  bead  curiously  traced  through  all  its  members. 
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7^  First  DivUion  of  Civil  HitUm/  into  Memomla,  Antiqiutiea, 
and  Perfect  History. 

Civil  History  ia  of  three  kinda,  not  unfitly  to  be  compared 
with  the  three  kinda  of  pictures  or  imagee.  For  of  pictures 
and  images  we  see  some  are  unfinished,  and  wanting  the  last 
tonoh ;  some  are  perfect ;  and  some  are  mutilated  and  de&ced 
by  age.  So  CiTil  History  (which  ia  a  kind  of  image  of  events 
and  timee)  may  be  divided  into  thre«  kinds,  corresponding  to 
these,  —  MemoriaU,  Perfect  HiHory,  and  Antiquities.  For  Me- 
morials are  history  anfinished,  or  the  first  rough  droughts  of 
history ;  and  Antiquities  are  history  defaced,  or  remnants  of 
history  which  have  casually  escaped  the  shipwreck  of  time. 

MemoriaU,  or  Freparotory  History,  are  of  two  sorts,  whereof 
the  one  may  be  termed  Commentariet,  the  other  Btgisters. 
Conmientaries  set  down  a  bare  continuance  and  tisane  of  ac- 
tions and  events  without  the  causes  and  pretexts,  the  com- 
mencements and  occasions,  the  counsels  and  orations,  and  other 
passages  of  action.  For  this  is  the  trae  nature  of  a  commen- 
tary, though  Cesar,  in  modesty  mixed  with  greatness,  chose  to 
apply  the  name  of  a  conmientary  to  the  beat  history  extant. 
But  R^^tera  have  a  twokAd  character ;  for  they  ^ther  con- 
tain titles  of  things  and  persons  in  order  of  lime,  such  as  are 
called  Annals  and  Chronolc^es ;  or  collections  of  public  acta, 
such  as  edicts  of  princes,  decrees  of  councils,  judicial  proceed- 
ings, public  speeches,  letters  of  state,  and  (he  like,  without  a 
perfect  continuance  or  contexture  of  the  thread  of  the  narration, 

Antiquitieg,  or  remnanta  of  histories,  are  (as  was  siud)  like  the 
spars  of  a  shipwreck ;  when,  though  the  memory  of  things  be 
decayed  and  almost  lost,  yet  acute  and  industrious  persons,  by 
a  certain  persevering  and  acrupnloas  diligence,  contrive  out  of 
genealogies,  annals,  titles,  monnmenta,  coins,  proper  namea  and 
styles,  etyniol(^es  of  words,  proverbs,  traditions,  archives  and 
hiatmmenta  as  well  public  as  private,  iragmente  of  histories 
scattered  about  in  books  not  historical,  —  contrive,  I  say,  from 
all  these  tiiinga  or  some  of  them,  to  recover  somewhat  from  the 
deluge  of  time :  a  work  laborious  indeed,  but  agreeable  to  men. 
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and  joined  with  a  tind  of  reTerence ;  and  well  worthy  to  Huper- 
sede  the  fabulous  accounts  of  the  origins  of  nations,  and  to  be 
substituted  for  fictions  of  that  kind ;  entitled  however  to  tlie 
less  authority,  because  in  things  which  few  peo{de  concern 
thcraselTea  about,  the  few  have  it  their  own  way. 

In  these  lands  of  Imperfect  History  I  think  no  deficiency  is 
to  be  assigned ;  for  they  are  things,  as  it  were,  imperfectly  com- 
pounded, and  therefore  any  deficiency  in  them  is  but  their 
nature.  As  for  epitomes  (which  are  certunly  the  corruptions 
and  moths  of  histories)  I  would  have  them  baniahed,  whereto 
likewise  most  men  of  eonnd  judgment  agree,  as  being  things 
that  have  fretted  and  corroded  the  bodies  of  many  most  ex- 
cellent histories,  and  wrought  them  into  hose  and  unprofitable 


TJte  Divition  of  Perfect  History  into  Chronicles,  Lives,  and 
RehitJons ;  arid  the  Explanation  thereof, 

But  Peifect  Hittory  is  of  three  kinds,  according  to  the  object 
wluch  it  propounds  for  representation.  For  it  either  repre- 
sents a  portbn  of  time,  or  a  person  worthy  of  mention,  or  an 
Action  or  exploit  of  die  nobler  sort  The  first  we  call  Chro- 
mcles  or  Annals;  the  second.  Lives;  the  third,  Narrations  or 
Belations.  Of  these  the  first  excels  in  estimation  and  glory ; 
the  second,  in  profit  and  examples ;  and  the  third  in  verity  and 
sincerity.  For  History  of  Times  represents  the  magnitude  of 
pnblic  actions,  and  the  public  faces  and  deportments  of  persons, 
but  omits  and  covers  op  io  ulenoe  the  emgUer  passages  and 
motions  of  men  and  matters.  But  such  being  the  workmanship 
of  God,  that  he  hangs  the  greatest  weights  upon  the  smallest 
wires,  it  comes  commonly  to  pass  that  such  a  history,  pursuing 
the  greater  things  alone,  ratiier  sets  forth  the  pomp  and  so- 
lemnity of  business  than  the  true  and  inward  springs  and 
resorts  thereof  Moreover,  when  tt  does  add  and  insert  tho 
counsels  and  motives,  yet  from  its  love  of  grandeur  it  intro- 
duces into  human  actions  more  gravity  and  pmdeace  than  they 
really  have ;  so  that  a  truer  picture  of  human  life  may  be  found 
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io  a  eatire  &an  in  some  historiee  of  tliis  kind.  Whereas  Lives, 
if  they  be  well  and  carefully  written  (for  I  do  not  speak  of  | 
do^es  and  barren  commemorationB  of  that  sort),  propounding  { 
to  themselveB  a  single  person  aa  their  subject,  in  whom  actions  ' 
both  trifling  and  importuit,  great  and  small,  public  and  private, 
must  needs  be  united  and  mingled,  certunly  contain  a  more 
lively  and  faithful  representation  of  things,  and  one  which  you 
may  more  safely  and  happily  take  for  example  in  another 
ease.  But  special  Narrations  and  Relations  of  actio^is  (as  the 
Peloponne^an  War,  the  Expedition  of  Cyrus,  the  Conspiracy 
of  Catiline,  and  the  like)  cannot  but  be  more  purely  and 
exactly  true  than  the  Perfect  Histories  of  Times;  because 
they  may  choose  a  manageable  and  definite  argument,  whereof 
a  perfect  knowledge  and  certainty  and  full  information  may  be 
bad;  whereas  the  story  of  a  time . (especially  if  it  be  of  a 
period  much  before  the  age  of  the  writer)  is  sure  to  meet  with 
many  gaps  in  the  records,  and  to  contain  empty  spaces  which 
most  be  filled  up  and  supplied  at  pleasure  by  wit  and  conjec- 
ture. But  this  which  I  eay  touching  the  sincerity  of  Belations, 
must  be  taken  with  reservation ;  for  (seeing  that  everything 
human  is  subject  t«  imperfection,  and  good  is  almost  always 
associated  witii  evil)  it  must  certainly  be  confessed  that  rela- 
tions of  this  kind,  especially  if  published  near  the  time  of  the 
actions  themselves  (being  commonly  written  either  in  favour  or 
in  spite),  are  of  all  other  histories  the  most  to  be  suspected. 
But  then  again  the  evil  carries  this  remedy  along  with  it ;  that 
as  these  very  relatione  are  commonly  put  forth  not  by  one  dde 
only,  bat  by  both,  according  to  their  several  factions  and  par- 
ties, a  way  may  be  found  t«  truth  between  the  extremes  on 
either  hand ;  and  after  party  heat  has  cooled  down,  a  good  and 
prudent  historian  will  obtiun  from  them  no  bad  materials  and 
provision  for  a  more  perfect  history. 

With  regard  to  the  deficiencies  of  these  three  kinds  of 
history,  it  is  certain  that  there  are  many  particular  histories 
(I  speak  of  such  as  may  be  of  some  moderate  worth  and  dignity) 
which  have  been  hitherto  neglected,  with  the  greatest  detriment 
to  the  honour  and  name  of  the  kings  and  states  to  which  they 
belong ;  though  to  mention  them  would  take  too  much  time. 
Bnt  leaving  the  care  of  foreign  stories  to  foreign  states  (for  I 
will  not  be  a  meddler  in  other  nations'  matters),  I  cannot  fail  to 
represent  to  your  Majesty  the  unworthiness  of  the  history  of 
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Bnglsnd  08  ve  now  have  it,  in  the  mfun  contjnuance  thereof, 
and  die  partiality  and  obli<iuity  of  that  of  Scotlaod,  in  the 
htteet  and  lai^^  author  that  I  have  seen ;  suppoeing  that  it 
would  be  honour  for  your  Majesty,  and  a  work  very  acceptable 
to  future  ages,  if  this  island  of  Great  Britain,  as  it  is  now 
joined  in  one  monarchy  for  the  ages  to  come,  ao  were  joined  ia 
one  history  for  the  ages  paet ;  after  the  manner  of  the  Sacred 
History,  which  draws  down  the  story  of  the  ten  tribes  and  of 
the  two  tribes  aa  twins  together.  And  if  it  shall  seem  that  the 
greatness  of  this  work  (and  great  and  difficult  it  is)  may  pre- 
vent it  from  being  exactly  and  worthily  performed,  there  is  a 
memorable  period  of  a  much  snuJler  compass  of  time,  as  to  the 
history  of  England;  that  is  to  say,  frcHn  the  Union  of  the 
Roses  to  the  Union  of  the  Kingdoms ;  a  portion  of  time 
wherein  to  my  understanding  there  has  been  a  greater  variety 
of  stzange  events  than  in  like  number  of  successions  of  any 
hereditary  monarchy  has  ever  been  known.  For  it  b^ina 
with  the  mixed  obtaining  of  a  crown,  partly  by  arms,  partly 
by  title ;  aa  entry  by  battle,  an  establishment  by  marriage  ; 
and  therefore  times  corresponding  to  these  beginnings,  like 
waters  after  a  tempest,  full  of  working  and  swelliug,  though 
without  extremity  of  storm ;  but  well  passed  through  by  the 
wisdom  of  the  pilot,  who  was  the  most  conspicuous  for  policy 
of  all  the  kings  who  preceded  him.  Then  follows  the  reign 
of  a  king  whose  actions,  though  conducted  more  by  impulse 
than  policy,  exercised  no  slight  influence  over  the  affiuts  of 
Europe ;  balancing  and  inclining  tiiem  variably.  In  whoso 
reign  also  begun  that  great  alteration  in  the  State  Ecdesiastdcol, 
an  action  which  seldom  comes  upon  the  stage.  Then  the  reign 
of  a  minor.  Then  an  attempt  at  a  usurpation,  though  it 
was  but  as  a  diary  ague.  Then  the  reign  of  a  queen  matched 
with  a  foreigner;  then  of  a  queen  that  lived  solitary  and  un- 
married. And  now,  laot,  this  most  happy  and  glorious  event, 
that  this  island  of  Britain,  divided  from  all  the  world,  should 
be  united  in  itself,  and  that  old  oracle  given  to  ^neas  (Anti- 
quam  exquirite  matrem '),  which  foreshowed  the  rest  in  store  for 
him,  should  now  be  performed  and  fulfilled  upon  the  most  re- 
nowned  nations  of  England  and  Scotland ;  being  now  re- 
united in  the  ancient  mother  name  of  Britjun,  as  a  pledge  and 
token  of  the  end  and  period  of  all  instability  and  peregrinations ; 
'  8«ek  oat  7oar  uident  motlier.     Virg.  Xn.  Ul  >•. 
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ao  that  u  it  oomes  to  pHss  in  raasuve  bodies,  that  they  have  cer- 
tun  trejudataoBB  and  vaTerings  before  they  fix  and  settle ;  bo  it 
aeems  to  have  been  orduned  by  the  providence  of  God  that 
this  monarchy,  befwe  it  settled  and  was  confirmed  in  your 
Majesty  and  yonr  royal  generations  (in  which  I  hope  it  is  now 
established  for  ever),  should  undergo  these  prelusiTe  changes 
and  Tarietiee. 

For  Livee,  I  find  it  strange,  when  I  think  of  it,  that  these 
OUT  times  have  so  little  esteemed  their  own  Tirtues,  oa  that 
the  coimnemoration  and  writing  of  the  lives  of  those  who  have 
adorned  our  age  should  be  no  more  frequent.  For  aliliough 
there  be  bat  t^w  sovereign  kings  or  absolDte  commanders,  and 
not  many  prinoee  in  free  states  (so  many  free  states  being  now 
turned  into  monarchies),  yet  are  there  many  wortiiy  personages 
(even  living  onder  kings)  that  deserve  better  than  dispersed 
report  or  dry  and  barren  eulogy.  For  herein  the  invention  of 
<Mw  of  the  later  poets,  by  whi(di  he  has  enriched  the  ancient 
fiction,  is  not  inelegant^  He  feigns  that  at  the  end  of  the 
thread  or  web  of  every  man's  life  there  hangs  a  little  medal  or 
collar,  on  which  his  name  u  stamped ;  and  that  Time  wuts  upon 
the  shears  of  Atropos,  and  as  soon  as  the  thread  is  cat,  snatches 
the  medals,  carries  them  off,  and  presently  throws  them  into 
the  river  Lethe;  and  about  the  river  there  are  many  birds 
flying  up  and  down,  who  catch  the  medals,  and  after  carrying 
them  round  and  round  in  their  beak  a  little  while,  let  them  fall 
into  the  river ;  only  tliere  are  a  few  swans,  which  if  they  get  a 
medal  with  a  name  inmiediately  carry  it  off  to  a  temple  con- 
secrated to  immortality.'  ^ow  this  kind  ot  swan  is  for  the 
most  part  wanting  in  our  age.  And  although  there  are  many 
men,  more  mortal  in  their  cares  and  desires  than  in  their  bodies, 
who  regard  the  deure  of  name  and  memory  but  as  a  vanity  and 
▼entonty, 

Animi  nil  mngtue  Uadta  egentM  ;' 
whose  philosophy  and  severity  springs  no   doubt  from  that 
root  "  Non  prius  laudea  contempaimus,  quam  laudanda  &cere 
desivimus"*  —  yet  that  will   not  alter   Solomon's  judgment, 
"The  memory  of  the  just  is  praised,  but  the  name  of  tho 

■  Arioito,  Ortamdo  Fvriota,  M  (be  tad  of  tho  34Ui  and  begiDning  of  Che  35<'i 
Books. 

*  "  Souls  thU  can  not  for  praise."  —  Virg.  Xn.  v.  T5I. 

■  "  When  wfl  have  cea«ed  Co  do  thingi  deserving  of  praise  we  find  that  praiu  is 
an  idle  thing."  — ran.  £/>.  iiL  Bl. 
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wicked  shall  rot."'  The  (me  flouruhea  for  ever;  the  other 
either  coosumeB  to  preseot  oblivion,  or  turns  to  ui  ill  odour. 
And  therefore  in  that  style  or  form  of  words  which  is  well 
appropriated  to  the  dead — (of  happy  memory,  of  pious  me- 
mory, of  blesaed  memory), — we  seem  to  acknowledge  that 
which  Cicero  says  (having  borrowed  it  from  D^nosthenea)* 
"  That  good  fame  is  the  only  poaseeeioa  a  dead  man  has ;"  * 
which  possession  I  cannot  but  note  that  in  our  times  it  lies  in 
moet  part  wastd  and  neglected. 

For  Narrations  and  Relations,  a  greater  diligence  therein  is 
also  much  to  be  wished ;  for  there  is  hardly  any  great  action 
which  is  not  attended  by  some  good  pen  that  can  describe 
it  And  because  it  is  an  ability  not  common  to  write  a 
perfect  history  as  it  ought  to  be  written  (oe  nuy  well  a)^>ear 
from  the  small  number  even  of  moderate  historians),  yet  if 
particular  actions  were  hut  tolerably  reported  as  they  passt  it 
might  be  expected  that  a  writer  would  some  time  or  other  arise 
who  by  such  help  and  asustance  might  compile  a  oom|dete 
History  of  Times.  For  the  collection  of  such  Kelations  would 
be  as  a  nursery,  whereby  to  plant  a  fair  and  stately  garden 
when  time  should  serve. 


T%e  Divisum  of  the  History  of  Times  into  History  Universal  and 
Particular  —  their  Advantages  and  Disadvantages. 

HiSTOBT  of  Times  is  either  Universal  or  Particular ;  whereof 
the  latter  contains  the  deeds  of  some  kingdom,  commonwealth, 
or  people ;  the  former  those  of  the  whole  world.  For  there 
have  been  those  who  have  affected  to  write  the  history  of  the 
world  from  its  very  beginning ;  exhibiting  by  way  of  history 
a  medley  of  things  and  abridgments  of  narratives.  Others  have 
attempted  to  comprise,  as  in  a  perfect  history,  the  memorable 
events  of  their  own  age  all  over  the  world ;  with  noble  enterprise, 
and  no  small  result  For  the  afiairs  of  men  are  not  so  far  se- 
parated by  the  divinons  of  empires  or  countries,  but  they  have 


izecy  Google 


THE  SECOND  BOOK.  309 

a  connexion  in  many  things ;  and  therefore  it  is  certainly  of 
use  to  bare  the  fates,  acta,  and  destinies  of  one  age  described 
and  contained  as  it  were  on  one  tablet  It  is  true  also  that 
many  writings  of  no  contemptible  character  (such  as  are  those 
Kelations  of  which  I  previously  spoke),  which  would  otherwise 
perish  and  not  be  reprinted,  —  that  these,  or  at  all  events  the 
principal  matters  in  them,  find  a  place  in  a  general  hi^ 
tory  of  this  kind,  and  in  this  way  are  fixed  and  preserved. 
Bat  if  due  attention  be  paid  to  the  subject,  it  will  be  found  that 
the  laws  of  regular  history  are  so  strict,  that  they  con  scarce  be 
observed  in  such  a  wide  field  of  matter ;  so  that  the  dignity  of 
history  is  rather  diminished  than  increased  by  the  greatness  of 
the  mass  of  it.  For  the  writer  who  has  such  a  variety  of  things 
on  all  sides  to  attend  to,  will  become  gradually  less  scrupulous 
on  the  pcunt  of  information ;  his  dil^ence,  grasping  at  so  many 
subjects,  will  slacken  in  each ;  he  will  take  up  with  rumours  and 
popular  reports,  and  thus  construct  bis  history  frtHu  relations 
which  are  not  authentic,  or  other  frivolous  materials  of  the 
Und.  He  will  be  obliged  moreover  (lest  the  work  increase 
beyond  measure)  purposely  to  omit  a  number  of  things  worthy 
of  record,  and  often  to  sink  into  abridgments.  He  is  liable 
likewise  to  another  danger,  not  small,  and  diametrically  op- 
posed  to  the  very  utility  which  belongs  to  Universal  History ; 
for  as  Universal  History  preserves  some  narrations  which  would 
periiaps  otherwise  perish,  so  on  the  other  hand  it  destroys 
many  that  are  profitable  enough  in  themselves  and  would 
otherwise  live,  for  the  sake  of  that  compendious  brevity  of 
which  men  are  so  fond. 


Aaother  Dminon  of  the  Hutory  of   Timet  into  Annals  and 
JournaU. 

The  History  of  Times  is  also  rightly  divided  into  Annaji  and 
JountaU;  which  division,  though  it  takes  its  name  from  periods 
of  time,  yet  has  also  reference  to  the  choice  of  subjects.  For 
it  is  well  observed  by  Cornelius  Tacitus,  after  touching  upon 
the  magnificence  of  certain  buildings,  "  That  it  was  found 
niitable  to  the  dignity  of  the  Roman  people  to  commit  to 
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Annals  only  matters  of  DOt«,  bnt  such  things  u  these  to  the 
Journals  of  the  City ;"  '  thus  referting  matters  oonceming  the 
state  to  Annals,  but  the  less  important  kind  of  actions  <»  ac- 
cidents to  Journals.  Certainly,  in  my  judgment,  there  ought 
to  be  a  kind  of  heraldry  in  arrau^^ng  the  precedence  of  boc^s, 
no  leas  than  of  persons.  For  as  nothing  derogates  fiom  the 
digm^  of  a  state  more  thaa  confusion  of  laoka  and  degrees,  so 
it  not  a  little  embaeea  the  authority  of  a  history  to  intennin^ 
matters  of  lighter  moment,  such  as  triumphs,  ceremonies,  speo- 
taclea,  and  the  like,  with  matters  of  state.  And  surely  it  Trera 
to  be  wished  that  this  distinction  came  into  fashion.  But  in  oar 
linoes  journals  are  only  nsed  in  sea-voyages  and  expeditions  of 
war ;  whereas  in  ancient  times  it  was  a  matter  o£  honour  widi 
princes  to  keep  journals  of  what  passed  day  by  day  in  their 
courts ;  as  we  see  in  the  case  of  Ahasaeros,  King  of  Ferna, 
who,  when  he  could  not  take  rest,  called  for  the  Chnmicles, 
where  he  read  over  again  Uie  account  of  the  conspiracy  of 
the  Eunuchs.  *  But  the  journals  of  Alexander's  house  expressed 
every  small  particularity,  so  that  even  if  he  happened  to  sleep 
at  table  it  was  registered.*  N'ot  that,  as  none  but  grave  matters 
were  included  in  the  Annals,  so  none  but  trifling  -  ones  were 
adoutted  into  Journals ;  but  everything,  whether  of  greater  or 
less  concern,  was  promiscuously  entered  ia  the  Journals  as  it 
passed. 


CHAP.  X. 

Tlu  SecoTid  Divitum  of  Cioil  History  inta  Pure  ami  Mixed, 

Tb£  last  division  of  Civil  History  is  into  Pure  and  Mixed.  Of 
the  Mixed  there  are  two  principal  kinds;  the.foie  taken  firom 
Civil  Science,  the  other  principally  from  NaturaL  For  some  men 
have  introduced  a  form  of  writing  oonsiBling  of  oertain  narra- 
tives not  woven  into  a  continuous  history,  hut  separate  and 
selected  according  to  the  pleasure  of  the  author ;  which  he  after- 
wards reviews,  and  as  it  were  ruminates  over,  and  takes  oo> 
canon  ti-om  them  to  make  politic  discourse  and  observatiMi. 
Now  this  kind  of  Ruminated  History  I  greatly  approve  pro- 
vided that  the  writer  keep  to  it  and  profess  it  But  for  a  man 
■  Tk.  Ann,  xiii  Si.  •  Eothct,  tI  L  •  Pint.  Sjnp.  L  S. 
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who  is  professedly  writing  a  Perfect  History  to  be  ererywhere 
introdudng  political  reflexions,  and  thereby  intemiptiog  the 
narrative,  is  nnseaflonable  and  wearisome.  For  tfaongh  every 
wise  history  is  pregnant  (as  it  were)  with  political  precepts  and 
waniingB,  yet  the  writer  himself  should  not  play  the  midwife. 

Another  kind  of  Mixed  History  is  the  History  of  Cosmo- 
gr^hy ;  which  is  indeed  nuxed  of  many  things ;  of  Natural 
History,  in  respect  of  the  re^ons  themselves,  their  sites  and 
products;  of  History  Civil,  in  respect  of  the  habitations,  go- 
vernments, and  manners  of  the  people ;  and  of  Mathematics,  in 
respect  of  the  climates  and  configurations  of  the  heavens, 
beneath  which  the  regions  of  the  world  lie.  In  which  hind 
of  history  or  ecieaoe  we  may  congratulate  onr  own  age.  For 
this  great  bnilding  of  the  world  has  is  our  age  been  wonder- 
fully opened  and  thorough-lighted ;  and  though  the  anoenta 
had  knowledge  of  the  zones  and  the  antipodes. 


yet  that  might  he  by  demonstration  rather  than  by  travel. 
But  for  a  httle  vessel  to  emulate  the  heaven  itself,  and  to  circle 
the  whcde  earth  with  a  course  even  more  oblique  and  winding 
titan  that  of  the  heavenly  bodies,  is  the  privilege  of  onr  age ; 
so  that  these  times  may  justly  bear  in  their  motto  not  on\j  plus 
idtra  —  farther  yet  —  in  precedence  of  the  ancient  non  ultra  — 
no  farther;  and  "Imitable  Thunder"  in  precedence  of  the 
ancient  "  Inimitable  Thunder," 

(Demens  qni  nimbos,  et  non  imiuliile  liilmen,  &c)  ■ 

but  likewise,  that  which  exceeds  all  admiration,  "  Imitable 
Heaven,"  in  respect  of  our  sea-voyages,  by  which  the  whole 
globe  of  earth  has,  afler  the  manner  of  the  heavenly  bodies, 
been  many  times  compassed  and  circumnavigated. 

And  this  proficience  in  navigation  and  discovery  may  plant  also 
great  expectation  of  the  further  proficience  and  augmentation 
of  the  sdences ;  eqtedally  as  it  may  seem  that  these  two  are  or- 
duned  l^  God  to  he  coevals,  that  is,  to  meet  in  one  age.  For 
so  the  Prophet  Daniel,  in  speaking  of  the  latter  times,  foretells 
"  That  many  shall  go  to  and  fio  on  the  earth,  and  knowledge 

■  And  wMle  on  ns  the  earl/  morning  breathea 
With  panting  liOTns,  there  th«  bliulling  era 
Ughta  np  hw  tardy  signals. 
*  ^fg.  .Sn.  tL  090. 
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shall  be  increaesd,"  '  ae  if  the  opening  and  thorough  pasnge  of 
ihe  world,  and  the  increaee  of  knowledge,  were  iqipouited  to  be 
in  the  same  age ;  as  we  see  it  is  already  performed  in  great 
port ;  the  learning  of  these  our  times,  not  much  giving  place 
to  the  two  former  periods  or  returns  of  learning  (the  one  of 
the  Grecians,  the  other  of  the  Romans),  but  in  some  reepecte 
far  exceeding  them. 


7^  THoition  of  Eecletitutical  History  into  Ecclesiastical  Histoiy 
Spedal,  History  of  Prophecy,  and  History  of  Providence. 

HiBTOBT  Ecclesiastical  receives  nearly  the  same  divisions  as 
History  Civil ;  for  there  are  Ecclesiastical  Chronicles,  there  are 
Lives  of  the  Fathers,  there  are  Bclations  of  Synods  and  other 
things  pertuning  to  the  Church.  Sut  in  itself  it  is  properly 
divided  into  History  Ecclesiastical  (unng  the  general  namo  in  a 
special  eenee).  History  of  I^ophecy,  and  History  ofDimne  Judg- 
ments or  Providence,  The  first  describes  the  times  of  the 
Church  Militant,  and  its  different  states;  whether  fluctuant, 
as  the  ark  of  Noah ;  or  moveable,  as  the  ark  in  the  wilderness ; 
or  at  reBt,  as  the  ark  in  the  Temple ;  that  is,  tbe  state  of  the 
Church  in  persecution,  in  remove,  and  in  peace.  In  this  part 
I  find  no  deficiency,but  rather  superfluities;  only  I  would  that 
the  virtue  and  sincerity  of  the  relations  were  in  accordance  with 
the  mass  and  quantity  of  the  matter. 

The  second,  which  ie  History  of  Prophecy,  consists  of  two 
relatives,  the  Prophecy  and  the  Accomplishment ;  and  there- 
fore the  plan  of  such  a  work  ought  to  be,  that  every  prophecy 
of  Scripture  be  sorted  with  the  event  fulfilling  the  eatne, 
throughout  all  ages  of  the  world ;  both  for  the  better  confirma- 
tion of  futh,  and  for  better  instniction  and  skill  in  the  int^r- 
pretation  of  those  parts  of  prophecies  which  are  yet  anfiilfilled  ; 
allowing  nevertheless  that  latitude  which  is  agreeable  and 
familiar  to  divine  prophecies,  that  the  fulfilments  of  them  are 
taking  place  continually,  and  not  at  the  particular  time  only. 
For  they  are  of  the  nature  of  their  Author,  *'to  whom  a 
SmnieltXiL  4. 
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thousand  yeaxa  are  but  as  one  daj,  sad  one  day  aa  a  thousand 
years;"'  and  though  the  height  or  fulness  of  them  ia  commonly 
referred  to  some  one  age  or  particular  period,  yet  they  have 
at  the  same  Ume  certiun  gradations  and  processes  of  accom> 
plishment  through  direra  ages  of  the  world.  This  is  a  work 
which  I  find  deficient,  hut  it  is  one  that  is  to  bo  done  with 
great  wisdom,  sobriety,  and  reverence,  or  not  at  all. 

The  third  part,  which  is  History  of  Providence,  has  indeed 
been  handled  by  the  pena  of  some  pious  writers,  but  not 
without  pardality.  Its  business  is  to  observe  that  divine  cor- 
respondence which  sometimes  exists  between  God's  revealed 
and  secret  will.  For  thoogh  the  judgments  and  counsels 
of  God  are  so  obscure  that  to  the  natural  man  they  ore  alto- 
gether inscrutable,  yea,  and  many  times  hidden  irom  the  eyes 
of  those  that  behold  them  from  the  tabernacle,  yet  at  some 
times  it  pleases  the  Divine  Wisdom,  for  the  better  establish- 
mest  <^  his  people  and  the  confusion  of  those  who  are  as  with- 
out God  in  the  world,  to  write  it  and  report  it  to  view  in  such 
capital  letters  that  (as  tlie  Prophet  suth)  "  He  that  runneth  by 
may  read  it;"*  that  is,  that  mere  sensual  persons  and  voluptua- 
ries, who  hasten  by  God's  judgments,  and  never  bend  or  fix  their 
thoughts  upon  them,  are  nevertheless,  though  running  fast  and 
busy  about  other  things,  forced  to  discern  them.  Such  are 
late  and  unlooked  for  judgments ;  deliverances  suddenly  and  nn- 
expectedly  vouchsafed ;  divine  counsels,  through  tortuous  laby- 
rinths and  by  vast  drcuits,  at  length  manifestJy.  accomidishing 
themselves ;  and  the  like ;  all  which  things  serve  not  only  to 
console  the  minds  of  tbe  futhfol,  but  to  strike  and  convince 
the  consciences  of  tbe  wicked. 


OJ'  the  AppendicM  to  HUtory ;  which  deal  with  the  fiords  of 
Men  {at  History  itself  dealt  toith  their  Actions).  The  Division 
thereof  into  Orations,  Letters,  aiid  Apophthegms. 

But  not  only  man's  aetiom,  but  his  words  also  should  be  recorded. 
And  tbese  are  no  doubt  sometimes  inserted  in  history  itself,  so 
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&r  u  &ey  fiontribate  to  the  perapicuity  and  weight  of  the  nap* 
ratiTe.  Bat  the  sayings  or  words  of  men  are  properly  preBerved 
in  books  of  Speeeket,  LetUn,  and  Apophthtffmi.  Certunly  the 
Speeches  of  wise  mea  on  buraness  and  matters  of  grave  and 
deep  importance  condnce  greatly  as  well  to  the  knowledge  of 
the  things  themselveB  as  to  eloquence.  But  for  instruction  in 
uvil  prudence,  still  greater  help  is  derived  from  Letters  writt^i 
by  great  men  on  wdghty  subjects.  For  of  all  the  words  of 
man  notbii^  is  more  solid  and  excellent  than  letten  of  this 
kind ;  for  they  are  more  natural  ^han  orations,  and  more  ad- 
vised than  conferences  on  the  sudden.  And  when  there  ia  a 
continued  series  of  them  in  order  of  time  (as  we  find  in  Aa 
letters  of  ambaseadors,  govemors  of  provinces,  and  other  mi- 
nistere  of  state,  to  kings,  senates,  and  other  superior  officers ; 
or,  again,  in  the  letters  of  mlers  to  ih&x  agents),  &ey  are  of 
all  others  the  most  valuable  materials  for  lustory.  Neither  are 
Apophthegms  themselves  only  for  pleasure  and  ornament,  bat 
also  for  ose  and  action.  For  they  are  (as  was  sud)  "  words 
which  are  as  goads,"  words  with  an  edge  or  pcnnt,  that  cat  and 
penetrate  tiie  knots  of  business  and  affiurs.  Now  occaufflis  are 
continnally  returning,  and  what  served  once  will  serve  again ; 
whether  produced  as  a  man's  own  or  dted  as  an.  old  sayii^. 
Kor  can  there  be  any  question  of  the  utility  in  civil  mattes 
of  that  which  Ciesar  huaoaelf  thought  worthy  of  his  laboor ; 
whose  book  of  Apophthegms  I  wish  were  extant ;  for  all  die 
collections  which  we  have  of  this  kind  appear  to  me  to  have 
been  compiled  without  much  judgments 

And  so  much  concerning  History;  which  ia  that  part  of 
learning  which  answers  to  one  of  Uie  cells,  domiciles,  or  offices 
of  the  mind  of  man,  which  is  that  of  the  Memory. 


On  the  geeond  principal  part  of  Learning,  namely,  Poety.  The 
Divinon  of  Poety  into  Nurative,  Dramatic,  and  Parabolical. 
Three  Example*  of  Parabolical  Poety  are  propounded, 

I  HOW  come  to  Poesy,  which  is  a  part  of  learning  in  meaenre 
of  words  for  the  most  part  restrained,  bnt  in  all  other  points 
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«Dd  liceneed ;  and  therefore  (as  I  sud  ^  finrt;) 
the   ImagmatJOQ,  which  may  at   pleasure 
"hes  and  divorces  of  things.     Now  Foesy 
>  ^rred)  is  taken  in  two  eeiiBes ;  in  respect 

\  ^he  first  sense  it  is  but  a  character  of 

kind  of  style  and  a  eertun  form  of 
^0  with  the  matter ;  for  both  tma 
and  feigned  history  in  proee. 
't  down  jrom  the  first  as  one 
'  and  placed  it  by  the  aide 

t  an  imitation  of  lustory 
.^vouring  as  I  do  in  these 
..due  the  true  Tcins  of  learning, 
J  following  custom  and  the  divisions 
.,    I   dismiss  &om  the    present   disoourae 
J,  Epigrams,  Odes,  and  the  like ;  and  refer  them 
^iby  and  arts  of  speech.     And  under  the  name  of 
J ,  I  beat  only  of  feigned  history. 
The  divinon  of  Foesy  which  is  aptest  and  most  according  to 
the  propriety  thereof,  beudes  those  diviwone  which  it  has  in 
common  with  History  (for  there  are  feigned  Chronicles,  feigned 
Lives,  and  feigned  Belatioiu)>  is  into  Poesy  Narrative,  Dra-    > 
matie,  and  ParaioUcaL     NarratiTe  Foesy  is  a  mere  imitation 
of  History,  such  as  might  pass  for  real,  only  that  it  commonly 
exaggerates  things  beyond  probability.     Dramatic  Foesy  is  as 
History  made  visible;  for  it  represents  actions  as  if  they  were 
present,  whereas  History  represents  them  as  past.     Parabo- 
lical Poesy  is  typical  History,  by  which  ideas  that  are  objects 
of  the  intellect  are  represented  in  forms  that  are  objects  of  the 
sense. 

As  for  Karradve  Poesy, — or  Heroicid,  if  you  like  so  to  call 
it  (understanding  it  of  the  matter,  not  of  the  verse) — the  foun- 
dation of  it  is  truly  noble,  and  has  a  spedal  relation  to  the 
dignity  of  homan  nature.  For  as  the  sensible  world  is  inferior 
in  dignity  to  the  rational  soul,  Poesy  seems  to  bestow  npon 
human  nature  those  things  which  history  denies  to  it ;  and  to  { 
satisfy  the  mind  with  the  shadows  of  things  when  the  substance  ' 
cannot  be  obtained.  For  if  the  matter  be  attentively  consi- 
dered, s  sound  ai^ument  may  be  drawn  &om  Foesy,  t6  show 
that  there  is  agreeable  to  the  spirit  of  man  a  more  ample  greats 
■MSB,  a  nunre  perfect  order,  and  a  more  beautiful  variety  than  it 
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//  can  anywlicre  (since  the  Fall)  find  in  nature.     And  therefore, 

I   Bince  the  &cts  and  events  vhich  are  the  Bnbjecte  of  real  history 

.     are  not  of  Bufficient  grandeur  to  satisfy  the  human  mind,  Poesy 

is  at  hand  to  feign  acts  more  heroical ;  since  the  successes  and 

issues  of  actions  aa  related  in  true  history  are  &r  from  hdng 

agreeable  to  the  merita  of  virtue  and  vice,  Poesy  corrects  it, 

exhibiting  events  and  fortunes  as  according  to  merit  and  the 

law  of  providence ;  since  true  history  wearies  the  mind  with 

■f  satiety  of  ordinary  events,  one  like  another.  Poesy  refreshes  it, 

E  by  reciting  diings  unexpected  and  various  and  full  of  vidssi- 

'  tudes.     So  that  this  Poesy,  ooadnces.not  only  to  delight  but 

also  to  magnanimity  and  morality.     Whence  it  may  be  fairly 

thought  to  partake  somewhat  of  a  divine  nature ;  because  it 

nuses  the  mind  and  carries  it  aloft,  accommodating  the  shows 

of  things  to  the  desires  of  the  mind,  not  (like  reason  and  lus- 

tory)  buckling  and  bowing  down  the  mind  to  the  nature  of 

I  things.     And  by  these  charms,  and  that  agreeable  congmity 

!  which  it  has  with  man's  satoie;  accompanied  also  with  morac, 

'  to  g^n  moie  sweet  access,  it  baa  eo  won  ita  way  as  to  have  been 

,  held  in  honour  even  in  the  rudest  ages  and  among  barbarous 

'  peoples,  when  other  kinds  of  learning  were  utterly  excluded. 

Dramatic  Poesy,  which  has  the  theatre  for  its  world,  would 

be  of  excellent  use  if  well  tUrected.     For  the  stage  ia  capable 

of  no  small  inflaenoe  both  of  discipline  and  of  comiptioo.  Now 

of  cormptioDS  in  this  kind  we  have  enough  ;  but  the  discipline 

,  has  in  our  times  been  plainly  neglected.    And  though  in  modem 

j  states  play-acting  is  esteemed  bat  as  a  toy,  except  when  it  is 

too  satiriod  and  biting;  yet  among  the  ancients  it  was  used  as 

a  means  of  educating  men's  minds  to  virtue.     \ay,  it  has  been 

'  regarded  by  learned  men  and  great  philosophers  as  a  kind  of 

mnsidan's  bow  by  which  men's  minds  may  be  played  upon. 

And  certainly  it  is  most  tme,  and  one  of  the  great  secrets  of 

nature,  that  the  minds  of  men  ore  more  open  to  impreemona 

and  affections  when  many  are  gathered  together  than  when 

they  are  alone. 

But  Parabolical  Poesy  is  of  a  higher  character  than  the 
others,  and  appears  to  be  something  sacred  and  venerable ;  espe- 
cially as  religion  itself  couunonly  uses  its  aid  as  a  means  of 
communication  between  divinity  and  humanity.  But  this  too 
is  corrupted  by  the  levity  and  idleness  of  wits  in  dealing  with 
allegory.     It  is  of  double  nse  and  serves  for  contrary  purposes ; 
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for  it  Berves  for  an  infoldment ;  and  it  likewise  serves  for  iUus- 
tration.  In  the  Utter  caee  the  object  is  a  certain  method  of 
teaching,  in  the  former  an  artifice  for  concealment.  Kow  this 
method  of  teaching,  used  for  illustration,  was  very  much  in  ose 
in  the  ant^nt  timea.  For  the  inventjons  and  conclusions  of 
haman  reason  (even  those  that  are  now  common  and  trite) 
being  then  new  and  strange,  the  minds  of  men  were  hardly 
Buhtle  enough  to  conceive  them,  unless  they  were  brought 
nearer  to  the  sense  by  this  kind  of  resemblances  and  examples. 
And  hence  the  ancient  times  are  iiill  of  all  kinds  of  &bles, 
panible8,enigmas,  and  similitudes;  as  may  appear  by  the  numbers', 
of  Pythagoras,  the  enigmas  of  the  Sphinx,  the  fables  of  .Sleep, 
and  the  like.  The  Apophthegms  too  of  the  ancient  sages' 
commonly  explained  the  matter  by  omilitades.  Thus  Menenius 
Agrippa  among  the  Bomans  (a  nation  at  that  time  by  no  menns 
teamed)  quelled  a  sedition  by  a  fable.  In  a  word,  as  hierogly- 
pluca  were  before  letters,  eo  parables  were  before  arguments.  ' 
And  even  now,  and  at  all  timea,  the  force  of  parables  is  and  j' 
has  been  excellent ;  because  arguments  cannot  be  made  eo  per-  (' 
epicuous  nor  true  examples  so  apt. 

But  there  remuns  yet  another  use  of  Poesy  Parabolical, 
opposite  to  the  former ;  wherein  it  serves  (as  I  said)  for  an 
infoldment;  for  such  things,  I  mean,  Jhe  dignity  whereof 
requires  that  they  should  be  seen  as  it  were  through  a  veil ; 
that  is  when  the  secrets  and  mysteries  of  religion,  policy,  and 
philosophy  are  involved  in  fables  or  parables.  Now  whether 
any  mystic  meaning  be  concealed  beneath  the  fables  of  the 
antnent  poets  is  a  matter  of  some  doubt.  For  my  own  part  I 
must  confess  that  I  am  inclined  to  think  that  a  mystery  is 
involved  in  no  small  number  of  them.  Nor  does  the  fact  that 
they  are  left  commonly  to  boys  and  grammarians,  and  held  in 
alight  repute,  make  me  despise  them ;  but  rstber,  since  it  is 
evident  that  the  writings  in  which  these  &bles  are  related  are, 
next  to  sacred  story,  the  moat  ancnent  of  human  wri^ngs, 
and  the  fables  themselves  still  more  ancient  (for  they  are 
related  not  as  being  invented  by  the  writers,  but  as  things 
believed  and  received  from  of  old),  I  take  them  to  be  a  kind  of 
bireath  from  the  tatditions  of  more  ancient  nations,  which  fell 
into  the  pipes  of  the  Greeks.  But  since  that  which  has  hitherto 
been  done  in  the  interpretation  of  these  parables,  being  the 
work  of  unskilfol  men,  not  learned  beyond  common  places,  does 
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not  by  any  means  aatisiy  me,  I  dunk  fit  to  set  down  Philoeophy 
BOGording  to  the  Ancient  Farablea  among  the  deiiderata.  Of 
which  work  I  will  subjoin  one  or  two  examples ;  not  m  mnch 
pediapfl  for  the  value  of  the  thing  as  for  the  sake  of  carrying 
oat  my  fHintupla ;  which  is  this ;  whenever  I  set  down  a  work 
among  the  desiderata  (if  there  be  anything  obscure  abont  it),  I 
intend  always  to  set  forth  either  instructions  for  the  execution 
of  it,  or  an  example  of  the  thing ;  else  it  might  be  thought 
that  it  was  merely  some  light  notion  that  had  glanced  through 
my  mind ;  or  that  I  am  like  an  augur  measuring  coontries  in 
thought,  without  knowing  the  way  to  enter  them.  I  can  report 
,  no  other  deficiency  in  Foeay;  for  being  as  a  plant  which  comea 
.  from  the  lust  of  the  earth  without  a  formal  seed,  it  has  sprui^ 
,  up  and  spread  abroad  more  tlian  any  other  kind  of  leaning. 
But  I  win  now  propound  the  examples,  only  th'ree  in  number ; 
one  taken  from  things  Natural,  one  from  things  Political,  and 
one  finm  things  If  oraL 

7%e  First  Example  of  Phihtophy  according  to  the  FabUs  of 
the  Ancients,  in  Natural  Philosophy.  Of  the  Umverse, 
according  to  the  Fable  of  Fan. 

The  ancients  leave  ^e  parentage  of  Pan  uncertmn.  Some 
oidl  him  the  son  of  Mercury ;  others  attribute  to  him  a  very  dif- 
ferent mode  of  generation,  affirming  that  he  sprang  from  the 
promiscuous  intercourse  of  Penel(^  with  all  the  suitors.  There 
is  also  a  third  account,  which  must  not  be  omitted ;  for  some 
have  declared  that  he  was  the  son  of  Jupiter  and  Hybris  (vhidi 
ngnifiee  Contumely).  Whatever  his  origin,  the  Fates  are  sud 
to  have  been  his  sisters ;  who  dwelt  in  a  cave  underground ; 
while  he  himself  lived  in  the.  open  air.  The  person  of  Fan  ia 
described  by  ancient  tradition  as  follows: — horns  on  his  head, 
rising  to  a  point  and  readiing  up  to  heaven ;  his  whole  body 
rough  and  shaggy ;  his  beard  especially  long ;  his  figure  bifonn, 
the  upper  part  human,  the  lower  part  like  a  beast  and  ending 
in  goat's  feet.  He  carried  as  in^nia  of  his  office,  in  his  le(^ 
hand  a  pipe  compact  of  seven  reede,  in  his  right  a  shepherd's 
crook  or  staff,  curved  and  bent  at  the  upper  end.  His  dress 
was  a  mantle  of  leopard's  skin.  The  titles  aud  offices  attributed 
to  him  were  these ;  he  was  the  god  of  hunters ;  also  of  shep- 
herds, and  of  all  persons  dwelling  in  the  country;  the  president 


izecy  Google 


THE  SECOND  BOOK.  SI  9 

likewise  of  mountalnfl.  He  waa  moreover  next  to  Mercury  the 
measenger  of  tlie  Gods.  He  was  regarded  as  tlie  leader  and 
commander  of  tlie  Nymphs,  who  were  always  wont  to  daace 
and  finsk  aronad  htm.  The  Satyrs  and  their  elders  the  Sileni 
were  also  of  his  company.  He  had  besides  the  power  to  inspire 
sudden  terrors,  etich  especially  as  were  yain  and  superstitdouB, 
which  received  the  name  of  Panics.  Not  many  actions  are 
recorded  of  him.  ^e  chief  one  is  that  he  challenged  Cupid 
at  wrestling  and  was  overcome  in  the  contest.  He  also  caught 
the  giant  Typhon  in  nets  and  held  him  fast  They  say  likewise 
that  when  Ceres,  in  sorrow  and  paeaion  for  the  rape  of  Proser- 
pine, bad  hid  herself,  and  all  the  gods  were  eagerly  engaged  in 
seeking  her,  and  had. dispersed  themselves  in  different  paths  fur 
the  pursoit,  it  was  reserved  for  Pan  to  meet  with  her  by  a 
happy  acddent  as  he  was  hunting,  and  inform  the  rest  of  her 
bid^ig-place.  He  presumed  also  to  contend  in  music  with 
Apollo,  and  in  the  judgment  of  Midas  was  pronounced  victor ; 
for  which  judgment  Midas  had  to  wear  the  ears  of  an  ass,  but 
not  ao  as  to  be  seen.  No  amoure,  or  at  least  very  few,  are 
related  of  Pan ;  a  strange  thing  for  one  of  a  crowd  of  gods  so 
profusely  amorous.  It  is  only  said  of  him  that  he  was  the  - 
lover  of  Echo,  who  was  also  esteemed  his  wife ;  and  of  one 
other  nymph  besides,  named  Syringa ;  with  deure  for  whom  he 
was  inflamed  by  the  revengeful  anger  of  Cupid,  whom  he  had 
not  ecmpled  to  challenge  to  the  wrestling.  He  is  also  a^d  on 
one  occasion  to  have  drawn  the  Moon  apart  into  deep  woods. 
Moreover  he  had  no  issue  (which  likewise  is  a  marvel,  when  the 
gods,  especially  those  of  the  male  kind,  were  so  prolific),  un- 
less it  were  one  daughter,  a  little  handmud  named  lambe,  who 
used  to  amuse  strangers  with  ridiculous  stories ;  and  was  sup- 
posed by  some  to  be  Pan's  daughter  by  his  wife  Echo.  The 
parable  may  he  thus  explained. 

Pan  (as  the  name  itself  imports)  represents  and  denotes  the 
Universe,  or  the  All  of  Things.  Concerning  his  origin  there 
aie  only  two  opinions,  nor  can  there  indeed  be  more.  For  he 
either  sprang  from  Mercury,  that  is,  the  Word  of  God  (which 
the  Holy  Scripture  places  beyond  question,  and  which  was 
perceived  idso  by  those  of  the  philosophers  themselves  who 
have  been  accounted  most  divine),  or  else  from  the  seeds  of 
things  mixed  and  confused  together.  For  some  philoaophere 
have  set  down  liie  seeds  of  things  as  infloite  in  their  substance ; 
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wheace  arose  the  doctrine  6f  Homaomera,  wbich  AnoxagOKiB 
either  invented  or  brought  into  repute.  Some  with  greater 
penetration  and  judgment  thought  that  the  variet;  of  things 
would  be  sufficiently  expluned,  if  the  eeeds  were  supposed  to  be 
in  substance  the  same,  but  to  take  Tsrioue,  though  certain  and 
definite,  figures ;  accounting  for  the  rest  by  the  position  and 
connexion  of  the  seeds  one  with  the  other;  from  which  opinion 
emanated  the  doctrine  of  Atoms  invented  by  Leucippns,  and 
sedulonsly  followed  out  by  Democritus.  Others,  though  they 
asserted  one  principle  of  things  (as  Thales,  Water,  Anaxi- 
menes,  Air,  Heraclitus,  E^re),  yet  maintained  that  principle 
itself  to  be  actually  one,  bat  potentially  various  and  dispensable, 
ae  that  which  had  latent  within  it  the  seeds  of  all  tlungs.  But 
those  who  (like  Plato  and  Aristotle)  have  represented  Matter 
88  entirely  despoiled,  shapeless,  and  indifferent  to  forms',  have 
approached  much  nearer  to  the  figure  of  the  parable.  For  they 
have  made  Matter  as  a  common  harlot,  and  Forms  as  suitors ;  so 
that  all  the  opinions  about  the  origins  of  things  return  to  this 
point,  and  may  be  reduced  to  this  distribution. — that  the  uni- 
verse proceeds  either  from  Mercury,  or  from  Penelope  and  all 
her  suitors.  From  the  third  story  of  Pan's  origin,  it  would 
seem  as  if  the  Greeks,  either  by  intercourse  with  the  Egyptians 
or  otherwise,  had  heard  something  of  the  Hebrew  mysteries. 
For  it  relates  to  the  state  of  the  world,  not  at  its  very  birth, 
but  after  the  fall  of  Adam;  exposed  and  made  subject  to 
death  and  corruption.  For  that  state  was  and  is  the  ofiepring 
of  God  and  Sin  (or  Contumely).  For  the  sin  of  Adam,  when 
he  wished  to  "  become  like  God,"  was  a  kind  of  contumely. 
Therefore  the  threefold  account  of  the  birth  of  Fan  may  be 
allowed  as  true,  if  rightly  dbtangoiBhed  with  respect  to  facta 
and  times.  For  this  Fan  (as  we  now  view  and  understand  him) 
is  the  offspring  of  the  Divine  Word,  through  the  medium  of 
confused  matter  (which  itself  however  was  the  work  of  God), 
and  with  the  help  of  Sin,  and  by  Sin  Corruption,  entering  in. 

To  the  Kature  of  things,  the  Fatet  or  Destinies  of  things  are 
truly  represented  as  sisters.  For  the  beginnings,  durations, 
and  ends  of  Uiinga,  as  also  their  fallings,  risings,  labours,  feli- 
cities, and  in  a  word  whatever  may  happen  to  an  individual,  are 
termed  Fates ;  which,  however,  except  it  be  in  some  noble  indi- 
vidual (ae  a  man,  or  a  city,  or  a  people),  are  commonly  not 
obaerred  and  recognised.    Now  it  is  Pan,  that  is,  the  nature  of 
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tfaiDgs,  tiiat  reduces  these  separate  individuals  to  such  various 
conditions;  insomuch  tliat  the  diain  of  nature  and  the  thread 
of  the  Fates  arc  (so  &r  as  individuals  are  c<nicemed)  the  same 
thing.  In  addition  to  this  the  ancients  feigned  that  Pan  lived 
always  in  tlie  open  air,  bat  the  Fates  in  a  huge  subterranean 
cave,  whence  they  suddenly  flew  to  men  with  exceeding  swift- 
ness ;  because  nature  and  die  face  of  the  universe  is  open  and 
vifflble,  whereas  the  fates  of  individuals  are  secret  and  rapid. 
But  if  Fate  be  taken  in  a  wider  acceptation,  so  as  to  signify 
every  event  of  any  kind,  and  not  the  more  noble  only,  yet  in 
this  sense  too  it  excellently  answers  to  the  nniversal  frame  of 
things ;  seeing  that  there  is  nothing  in  the  order  of  nature  so 
email  as  to  be  without  a  cause,  nor  again  anything  so  great  but 
it  depends  on  something  eUe ;  so  that  the  fabric  of  nature 
contiuns  in  her  own  lap  and  bosom  every  event  whatever,  both 
small  and  great,  and  developes  them  in  due  season  by  a  fixed 
law.  Therefore  no  wonder  that  the  Parcee  are  represented  as 
usters  of  Pan,  and  certtualy  Ultimate.  For  Fortane  is  the 
child  of  the  vulgar,  and  has  only  found  &vour  with  the  lighter 
kind  of  philosophers.  Indeed  Epicurus  seems  not  only  to  be 
pro&ne,  but  also  foolish,  when  he  says,  "  That  it  isbetter  to 
believe  in  the  fable  of  the  gods,  than  to  assert  the  power  of 
fate ; " '  as  if  anything  in  the  universe  could  be  like  an  island, 
separated  from  connexion  with  tlie  rest.  But  Epicurus,  accom- 
modating and  subjecting  his  natural  to  his  moral  philosophy  (as 
appears  from  his  own  words),  would  not  willingly  admit  any 
opinion  that  depressed  or  hurt  the  mind,  and  troubled  or  dis- 
turbed that  Euihumia  of  his,  which  he  had  adopted  from  Demo- 
critus.  And  so  being  more  fond  of  enjoying  the  sweets  of 
tlioaght  than  patient  of  the  truth,  he  ^rly  threw  off  the  yoke, 
and  nijected  both  the  necessity  of  Fate  and  the  fear  of  the 
gods.     And  so  much  for  the  relationship  of  Pan  to  the  Fates. 

Horns  are  attributed  to  the  Universe,  broad  at  the  base  and 
pointed  at  the  top.  For  all  nature  rises  to  a  point  like  a 
pyramid.  Individuals,  whicli  lie  at  the  base  of  nature,  ore 
infinite  in  number ;  these  are  collected  into  Species,  which  are 
themselves  manifbid ;  the  Species  rise  again  into  Genera ;  whicit 
also  by  continnal  gradations  are  contracted  into  more  universal 
generalities,  so  that  at  last  nature  seems  to  end  as  it  were  in 
unity ;  as  is  ragnified  by  the  pyramidal  form  of  the  horns  of 
'  C£  Diog.  L«ert.  x.  134. 
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Pail.  Nor  Deed  we  wonder  if  the  horns  of  Pan  reach  eren  tothe 
heaven,  seeing  that  the  transcendentale  of  nature,  or  uniTersal 
ideas,  do  in  a  manner  reach  up  to  divinity.  And  hence  the 
famous  idiain  of  Homer  (that  is,  the  chain  of  natural  causes) 
was  said  to  be  fiwtened  to  the  foot  of  Jupiter's  tlirone ;  and 
we  Bce  that  no  one  has  handled  metaphy^ncs  and  the  eternal 
and  immovable  in  nature,  and  withdrawn  hie  mind  for  awhile 
from  the  variable  succession  of  things,  without  falling  at  once 
on  Natural  Theology ;  so  easy  and  near  a  passage  la  it  from 
the  top  of  the  pyramid  to  matters  divine. 

The  body  of  nature  is  elegantly  and  truly  represented  as 
covered  wi^  hair ;  in  allusion  to  the  rays  of  things.  For  rays 
are  as  the  hiurs  or  bristles  of  nature,  nor  is  there  anything  which 
is  not  more  or  less  radiant.  This  is  seen  most  evidently  in 
the  faculty  of  sight,  and  no  lees  in  all  magnetic  virtue,  and  every 
effect  which  takes  place  at  a  distance.  For  whatever  produces 
an  effect  at  a  distance  may  be  truly  eiud  to  emit  rays.  But 
Pan's  hair  is  especially  long  in  the  beard  ;  because  the  rays  of 
celestial  bodies,  especially  of  the  sun,  operate  and  pierce  from 
a  greater  distance  iJian  any  other ;  so  that  not  only  the  sur&ce, 
but  even  the  interior  of  the  Earth  for  some  distance,  b  changed, 
vrrought,  and  filled  with  spirit  by  them.  And  that  figure  of 
Pan's  beard  is  the  more  elegant,  because  the  sun  himself,  when 
the  upper  part  is  obscured  by  a  cloud  and  his  raya  break  out 
below,  appears  to  the  eye  as  bearded. 

The  body  of  nature  is  likewise  most  aptly  described  as  biform, 
on  accotmt  of  the  difference  between  bodies  of  the  upper  and 
lowcrworld;  whereof  the  former.from  their  beauty  and  regularity 
and  conatancy  of  motion,  as  well  as  their  influence  over  the  Earth 
and  earthly  things,  are  properly  represented  by  the  human 
figure,  human  nature  participating  of  order  and  dominion.  But 
the  latter,  by  reason  of  their  perturbation  and  irregular  move- 
ments, and  because  they  are  for  the  most  part  ruled  by  the 
heavenly  bodies,  may  be  content  with  the  figure  of  a  brute 
brast.  Moreover  this  same  description  of  a  bifbrm  body  has 
reference  to  the  participation  of  species;  for  there  is  no 
nntural  species  whicli  can  be  regarded  as  simple;  every  one 
seeming  to  participate  and  be  mode  up  of  two.  Thus  man  has 
somewhat  of  the  brute,  the  brute  somewhat  of  the  plant,  the 
plant  somewliat  of  the  body  inanimate ;  so  ihat  all  things  are 
indeed  biform,  being  compounded  of  a  superior  and  inferior 
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vapedes.  And  it  ie  a  very  acute  allegory,  that  of  the  goat's 
feet;  which  refers  to  the  upward  motion  of  earthly  hodies 
towards  the  regions  of  the  air  and  heaven ;  where  also  they 
remuD  han^ng,  and  whence  they  are  rather  forced  down  than 
descend  of  themselves.  For  the  goat  h  a  climbing  animal,  and 
loves  to  bang  from  rocks  and  cling  to  the  sides  of  precipices ; 
a  tendency  which  is  also  exhibited  in  a  wonderful  manner  hy 
Bubstsncee  whidi  belong  properly  to  the  lower  world;  as 
qipears  most  pl^nly  in  clouds  and  meteors.  Nay  a  question  ' 
was  rwsed  not  witliout  reason  by  Gilbert,  who  has  written  upon  | 
tlie  magnet  most  laboriously  and  after  the  experimental  method, 
whether  heavy  bodies  may  not,  when  removed  to  a  great  dis- 
tance frcHU  the  eartJi,  gradually  lose  their  downward  tendency  7 
Of  the  two  insignia  which  Pan  bears  in  his  hands,  the  one 
represeata  harmony,  the  other  empire.  For  the  pipe  of  seven 
reeds  plunly  denotes  the  consent  and  harmony  of  things,  or 
concord  mixed  with  discord  (which  ia  caused  by  the  motion  of 
the  seven  planets).  For  there  are  not  found  any  other  wan- 
derings or  manifest  expatiations  in  the  heavens,  besides  those 
of  the  planets,  such  as  when  combined  and  tempered  with  the 
regnlari^  of  the  6xed  stars  and  their  eternal  and  invariahle 
distance  one  from  the  other,  may  keep  up  and  set  in  motion  at 
once  the  constancy  of  species  and  the  continual  change  of  indivi- 
duals. And  if  there  be  any  lesser  planets  which  are  not 
visible,  or  any  greater  change  in  the  heaven  (as  in  some  super- 
lunary comets),  it  seems  they  are  as  pipes  either  entirely  mute  - 
or  vocal  only  for  a  season ;  inasmuch  as  their  influences  either 
do  not  approach  so  low  as  ourselves,  or  do  not  long  interrupt 
tbe  harmony  of  the  seven  pipes  of  Pan.  That  sheephook 
also  representing  empire  contuns  a  noble  metaphor,  alluding 
to  the  mixture  of  str^ght  and  crooked  in  the  ways  of  na- 
ture. And  this  rod  or  staff  is  crooked  principally  in  the  upper 
part;  because  all  the  works  of  Divine  Providence  in  the 
world  are  mostly  brought  about  in  a  mysterious  and  circuitous 
manner,  so  that  while  one  thing  appears  to  be  doing  another  is 
doing  really ;  as  the  selling  of  Joseph  into  Egypt,  and  the  like. 
Moreover  in  all  wbe  human  governments,  those  viho  sit  at  the 
helm  can  introduce  and  insinuate  what  they  desire  for  the  good 
of  the  people  more  successfully  by  pretexts  and  indirect  wa}  s 
than  directly.   Nay  (which  perchance  may  seem  strange),  even 
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in  mere  natural  tliinga  you  may  deceive  nature  Booner  Am 
force  Iier ;  so  ineffectual  and  eelf-impeding  are  all  things  wtndi 
are  done  directly ;  whereas  on  the  other  hand  the  indirect  and 
insinuating  way  proceeds  smoothly  and  gtuns  its  end.  The 
cloak  or  mantle  of  Pan  is  ingeniously  feigned  to  be  the  skin  of 
a  leopard ;  because  it  is  full  of  epote.  For  the  heavens  are 
spotted  with  stars,  the  seas  with  islands,  the  earth  with  flowers ; 
and  even  partJculor  objects  are  commonly  varie^ted  on  the 
surface,  which  may  be  regarded  as  their  mantle. 

The  office  of  Pan  could  in  no  other  way  be  so  lively  set 
forth  and  expressed,  as  by  terming  him  the  god  of  hunters.  P(X 
every  natural  action,  and  indeed  every  motion  and  progression, 
is  but  a  bunting.  Arts  and  sciences  hunt  after  their  woils; 
human  counsels  hunt  after  their  ends ;  and  all  natural  things 
hunt  either  after  their  food  to  preserve  them,  or  afler  their 
pleasures  and  delights  to  perfect  them  (for  all  hunting  is  for 
the  sake  either  of  prey  or  pleasure) ;  and  this  too  by  methods 
expert  and  segaduus : 


Pan  is  also  the  god  of  oU  dwellers  in  the  country,  because  such 
men  lire  more  according  to  nature  than  io  dties  and  courts, 
where  nature  is  corrupted  by  too  much  cultivatioQ ;  ao  that 
what  the  poet  says  of  his  mistress  is  by  reason  of  such  arts 
of  luxury  true  likewise  of  nature. 

Fan  minima  est  ipM  pncUa  niL ' 
Fan  is  likewise  termed  the  president  of  the  mountains,  because 
in  mountains  and  high  places  nature  is  more  open  and  exposed 
te  sight  and  study.  That  Pan  next  to  Mercury  is  the  mes- 
senger of  the  gods  is  plainly  a  divine  all^ory ;  for  next  to  the 
word  of  Ood,  the  image  of  the  world  is  the  herald  of  divine  power 
and  wisdom.  "  The  heavens  (says  the  PBslmist)  declare  the 
glory  of  God,  and  the  firmament  showeth  his  handiwork.'" 

Pan  delights  in  die  nymphs,  that  is  in  spirits;  for  the  spirits 
of  living  creatures  are  the  delight  of  ^e  world.  And  with 
reason  is  be  styled  their  leader,  for  each  of  them  foUowe  its 
own  nature  as  a  guide,  round  which  after  their  own  &ehioa  they 

'  Tirg.  Eclog^  il  63.:  —  Hic  urage  lionest  tbe  wolf  ponaei. 
The  wolf  [he  kid,  the  kid  the  qninia. 

'  Or.  Ban.  Amor.  344.: — So  oTerlaid  with  onuuoent  and  ut, 
Uereelf  if  of  hcnetf  the  smallcM  pArt 
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leap  and  friak  in  endless  variety  and  constant  motion.  And 
TECTcfore  one  of  the  moderns  has  ingeniously  referred  all  the 
powers  of  the  soul  to  motion,  and  remarked  on  the  conceit  and 
preciiutanoy  of  some  of  the  antuents,  who  in  too  ei^erly  fixing 
their  eyes  and  thoughts  on  the  memory,  ima^nation,  and  reason, 
hare  neglected  the  Thinking  Faculty,  which  holds  the  first 
place.  For  he  who  remembers  or  recoUecta,  thinks  j  te'whcr 
imagines,  thinks;  he  who  reasons,  ihinks;  and  in  a  word 
the  spirit  of  man,  whether  prompted  by  sense  or  left  to  itself, 
whether  in  the  functions  of  the  intellect,  or  of  the  will  and 
affections,  dances  to  the  tune  of  the  tlioughte ;  and  this  is 
the  frisking  of  the  Nymphe.  And  in  their  company  are  ever 
found  the  Satyrs  and  Sileni,  that  is  old  age  and  youth.  For 
all  things  have  their  merry  and  dancing  time,  and  agun  flieir  I! 
heavy  and  tippling  time ;  and  to  one  who  truly  considers  them  ' 
the  pursuits  of  either  age  may  appear  perhaps  ridiculous  and  /,' 
deformed,  like  a  ^tyr  or  Silenas.  As  for  Uie  Panic  terrors, 
a  most  wise  doctrine  is  therein  propounded.  For  nature  has 
implanted  in  every  living  creature  apprehension  and  fear,  as  the 
means  of  preserving  its  own  life  and  essence,  and  avoiding  and 
repelling  the  attacks  of  things  hurtful.  And  yet  tJiis  same 
nature  knows  not  how  to  keep  a  mean,  but  is  always  intermix- 
ing viun  and  useless  fears  with  such  as  are  salutary ;  so  that  all 
things  (if  they  might  be  seen  within)  are  full  of  panic  terrors ; 
especially  things  human ;  and  most  of  all  among  the  common 
people,  who  are  exceedingly  troubled  and  agitated  by  supersti- 
tion (which  is  nothing  else  but  a  panic  terror),  especially  in 
bard  and  anxious  and  adverse  times.  Nor  is  this  superstition 
confined  to  the  vulgar,  but  it  passes  occasionally  from  them  to 
the  wiser  sort ;  as  Epicurus  has  sud  divinely  (if  only  his  other 
doctrines  concerning  the  gods  had  breathed  the  same  spirit), 
"  It  is  not  pro&ne  to  deny  the  gods  of  the  vulgar,  but  to  apply 
the  ideas  of  the  vulgar  to  the  gods." ' 

With  regard  to  the  presumption  of  Pan,  and  his  challenging 
Cupid  to  wrestie,  the  meaning  is  that  Matter  is  not  devoid 
of  an  appetite  and  inclination  to  dissolve  the  world  and  &11 
back  into  the  old  Chaos,  but  that  its  force  and  malice  is 
restrunod  and  kept  in  order  by  the  prevailing  concord  of  things 
(which  is  signified  by  Love  or  CD[ad).  And  therefore  it  falls 
oat  most  lut^ily  (or  say  rather  by  the  infinite  goodness  of  God) 
■  Diog.  iMTt  X.  133. 
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for  man  and  the  world,  tliat  Pan  has  the  worst  of  tliat  contest 
and  goes  away  defeated.  The  same  thing  is  alluded  to  in  that 
other  (urcnmstance  of  catching  Typhon  in  a  net ;  because  how- 
ever it  be  that  vast  and  strange  swellings  (for  that  ia  the  mean- 
ing of  Typhon)  take  place  occasionally  in  nature, — whether  of 
the  sea  or  the  clonds  or  the  earth  or  any  other  body, — ^never- 
theless all  such  exuberances  and  irregalaritjes  ore  by  the  nature 
of  things  caught  and  confined  in  an  inextricable  net,  and  bound 
down  as  with  a  chiun  of  adamant. 

As  for  the  tale  that  the  discovery  of  Ceres  was  reserved  for 
this  god,  and  that  while  he  was  hunting,  and  denied  to  the 
rest  of  the  gods,  though  diligently  and  specially  eng^ed  in 
seeking  her,  it  contains  a  very  true  and  wise  admonition ; 
which  is,  not  to  look  for  the  invention  of  things  useful  for  life 
and  civilisation  irom  abstract  philosophies,  which  are  as  it  were 
the  greater  gods,  even  though  they  devote  all  their  strength  to 
the  purpose ;  but  only  from  Fan,  that  is  from  sagacious  experi- 
ence aud  the  universal  knowledge  of  nature ;  which  oftentimee, 
by  a  kind  of  chance,  and  while  engaged  as  it  were  in  bunUng, 
stumbles  upon  such  discoveries.  For  the  most  useful  inventions 
are  due  to  experience,  and  have  come  to  men  like  windfalls. 

Agiun  that  contest  in  music  and  the  issue  of  it  exhibits  a 
wholesome  doctrine,  and  one  which  may  well  restrain  and  reduce 
to  sobriety  the  pride  and  overweening  confidence  of  hnman 
reason  and  judgment.  For  it  seems  that  there  are  two  kinds  of 
harmony  and  music ;  one  of  divine  wisdom,  the  other  ofbuinan 
reason.  And  to  the  hnman  judgment,  and  the  ears  as  it  were 
of  mortals,  the  government  of  the  world  and  the  more  secret 
judgments  of  God  sound  somewhat  harsh  and  untunable ;  and 
though  this  be  iguoranoe,  such  as  deserves  to  be  distinguished 
with  the  ears  of  an  ass,  yet  those  ears  are  worn  secretly  and 
not  iu  the  face  of  the  world ;  for  it  is  not  a  thing  observed  or 
noticed  as  a  deformity  by  the  vulgar. 

Lastly  it  is  no  marvel  if  no  loves  are  attributed  to  Pan,  be- 
sides his  marriage  with  Echo.  For  the  world  enjoys  itself,  and  in 
itself  all  thiugs  that  are.  Now  he  who  is  in  love  wants  some- 
thing ;  and  where  there  is  plenty  of  eveiything  there  is  no 
room  for  wont  The  world  therefore  can  have  no  loves,  nor 
any  want  (being  content  with  itself),  unless  it  be  of  ditcoHrte. 
Such  b  the  nymph  Echo,  a  thing  not  substantial  but  only  a 
voice  i  or  if  it  be  of  the  more  exact  and  delicate  kind,  Stfringa, 

Digitizecy  Google 


written  as  . 
r  else  than  \ 
iiing  of  ite  l\ 


THE  SECOND  BOOK.  327 

— when  the  words  and  voices  are  r^ulated  and  modulated  hy 
numbers,  whether  poetical  or  oratoricaL  But  it  is  well  devised 
that  of  all  words  and  voices  Echo  alooe  should  be  chosen  for 
the  world's  wife ;  for  that  is  the  true  philosophy  which  echoes 
most  faithfully  the  voices  of  the  world  iteelf,  and  is  written  a 
it  were  at  the  world's  own  dictation ;  being  nothing  « 
the  imi^ye  and  reflexion  thereof,  to  which  it  adds  notldng  o 
own,  but  only  iterates  and  gives  it  back. 

The  story  that  Fan  once  drew  the  Moon  apart  into  deep 
woods,  seems  to  have  reference  to  the  intercourse  of  sense  with 
heavenly  or  divine  things.  For  the  case  of  Eudymion  is  different 
from  that  of  Pan.  To  Endymion  the  Moon  descended  of  her 
own  accord  as  he  slept ;  for  divine  inflneuces  sometinies  steal 
spontaneously  into  the  understanding  when  at  rest,  and  with- 
drawn from  the  senses ;  but  if  they  are  invoked  and  solicited 
by  the  sense,  ae  by  Pan,  then  they  afford  no  other  light  but 
that. 


That  the  world  has  no  issue  is  another  allunon  to  the  suffi- 
(uency  and  perfection  of  it  in  itself.  Generation  goes  on  among 
the  parts  of  the  world;  but  bow  can  the  whole  generate,  when 
no  body  exists  out  of  itself  ?  As  for  that  little  woman,  lambe, 
Pan's  putative  daughter,  it  is  an  addition  to  the  &ble  with  a 
great  deal  of  wisdom  in  it ;  for  by  her  are  represented  those  vmu 
babbling  doctrines  about  the  nature  of  things,  which  wander 
abroad  in  all  times  and  fill  the  world ;  doctrines  barren  in  fact, 
counterfeit  in  breed,  but  by  reason  of  their  garrulity  sometimes 
entertiuning,  and  sometimea  agwn  troublesome  and  annoying. 

Another  Example  of  Philosophic  according  to  the  Ancient  Para- 
bles, in  Politics.     Of  War,  according  to  tite  ttory  of  Perseus. 

Pebsecs,  an  Eastern  man,  was  sent,  it  is  said,  by  Pallas  to 
destroy  Medusa,  who  was  a  grievous  plague  to  many  nations  of 
the  West  in  the  farthest  parts  of  Spain.  She  was  a  monster, 
otherwise  huge  and  savage,  and  of  an  aspect  so  foul  and  hideous 
that  her  look  alone  turned  men  into  stones.  Now  Medusa  waa 
one  of  the  Gorgoos,  and  the  only  mortal  amongst  them^  the 


izecy  Google 


338  TRANSLATION  OP  THE  "DE  AnGMENTIS." 

others  not  being  subject  to  death.  Fersens  then,  eqaippng 
hiiueelf  for  bo  noble  an  enterprise,  borrowed  anna  as  presents 
from  three  of  the  gods ;  from  Mercury  wings, — fitted  to  the 
ankles,  not  the  shoulders;  from  Pluto  a  helmet;  from  Pallas  a 
shield  and  mirror.  Nevertheless  (though  he  was  now  so  well 
furnished)  he  did  not  go  direct  to  Medusa,  but  turned  amde  to 
the  Gneie.  These  were  the  half-sisters  of  the  Gorgons ;  and 
were  grey-headed  from  their  birth,  and  like  old  women.  They 
had  but  one  eye  and  one  tooth  among  them  all ;  which,  as  they 
had  occasion  to  go  abroad,  each  wore  by  turns  and  put  off  agun 
when  she  came  back.  This  eye  and  this  tooth  they  lent  to  Per- 
seus. And  DOW  judging  himself  sufficiently  armed  to  effect  his 
purpose,  he  went  against  Medusa  with  all  haste,  flying.  Her  he 
found  sleeping ;  but  not  daring  to  meet  her  gaze  (in  case  she 
should  wake),  he  turned  his  lace  away,  and  looking  into  the 
mirror  of  Pallas  to  direct  his  blow,  cut  off  her  head.  Fnna 
her  blood  spilt  upon  the  ground  immediately  sprang  forth 
Pegasus  the  winged  horse.  But  the  severed  head  Perseua 
transferred  to  the  shield  of  Pallas,  and  fixed  it  there ;  where  it 
still  retEuned  its  former  virtue,  that  whoever  gazed  upon  it  be- 
came as  it  were  thunder  or  planet  struck. 

This  fable  seems  to  have  been  devised  with  reference  to 
method  and  prudence  in  making  war.  And  first,  the  under- 
taking of  every  war  ought  to  be  as  a  mission  from  Pallaa ;  not 
from  Venus  (as  the  Trojan  war  was),  or  for  any  other  alight  mo- 
tive ;  for  resolutions  respecting  wars  ought  to  be  based  on  solid 
counsels.  Secondly,  with  regard  to  the  kind  of  war  to  be 
chosen,  the  fable  propounds  three  very  wholesome  and  important 
precepts.  The  first  is,  not  to  make  too  great  a  point  of  sul^u- 
gating  the  neighbouring  nations.  For  the  method  of  enlarg- 
ing a  patrimony  and  an  empire  is  not  the  same.  In  private 
estates  contiguity  of  lands  is  taken  into  account,  but  in  the 
extension  of  empirs,  occasion  and  facility  for  making  war  and 
fruit  of  conquest  ought  to  be  regarded  in  place  of  contigm^. 
And  therefore  Perseua,  though  in  the  East,  did  not  shrink  from 
an  expedition  even  to  the  fax  West.  Of  this  there  is  a  notable 
instance  in  the  different  modes  of  wnr  practised  by  Philip  and 
Alexander,  father  and  son.  The  former,  engaging  in  wars 
with  neighbouring  countries,  after  much  exertion  and  danger 
(for  both  at  other  times  and  especially  at  Chnronea  he  was 
reduced  to  extreme  peril),  added  a  few  oilies  to  hia  empire ; 
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whcreaa  AJexander,  with  wise  boldness  nndertakiDg  a  distant 
expedition  into  Peiwa,  sabjugated  an  infinite  number  of  nations, 
and  suffered  more  hj  his  marches  than  his  battles.  But  periiaps 
this  difference  is  shown  still  more  clearly  in  the  increase  of  the 
empire  of  the  Romans,  who  while  they  had  scarce  penetrated 
westward  beyond  Liguria,  had  already  conquered  andinduded 
within  their  empire  eastern  proTinces  as  far  off  as  Mount  Tau- 
rus. So  Charles  the  Eighth,  King  of  France,  having  found 
the  war  with  Bretagne  (afterwards  arranged  by  marriage)  no 
easy  matter,  undertook  that  distant  enterprise  i^^ainst  Kaples, 
which  he  effected  with  wonderful  ease  and  success.  Certainly 
wars  made  upon  distant  nations  have  this  adranti^e,  that  the 
iuTaders  have  to  fight  with  those  who  have  no  experience  of  their 
mode  of  war&re  and  arms ;  whereas  in  a  war  with  neighbours 
it  is  otherwise.  Moreover  the  equipment  of  such  expeditions 
is  generally  more  perfect  and  better  appointed,  and  the  very 
boldness  and  confidence  of  the  a^ressor  inspires  greater  terror 
into  the  enemy.  Kor  does  it  often  happen  in  these  distant 
expeditions  that  the  enemy  to  whom  the  war  is  brought  from 
such  a  distance  can  make  diversions  or  coimter-invauons,  as  is 
the  case  in  wars  between  neighbours.  But  the  chief  point  is, 
that  in  Bubdoing  neighbouring  states  there  is  only  a  small  choice 
of  opportunities;  whereas  in  distant  enterprises  the  aggressor 
may  carry  the  war  at  pleasure,  either  where  military  dis- 
cipline is  most  relaxed,  or  the  strength  of  a  people  is  most 
weakened  and  impaired,  or  the  rise  of  civil  dissension  and  other 
like  opportunities  present  themselves.  The  second  precept  is, 
that  there  must  ever  be  a  cause  of  war,  just,  pious,  honourable, 
and  popular.  For  this  b^ets  alacrity  as  well  in  the  soldiers,  as  in 
those  who  provide  the  funds,  opens  the  way  to  alliances,  and  con- 
dliates  friends,  and  has  many  other  advantages.  Now  among 
the  causes  of  war  few  are  more  popular  than  the  putting  down  of 
tyrannies,  beneath  whose  yoke  the  spirit  and  energy  of  the 
people  are  worn  down  and  prostrated,  as  by  the  head  of  Medusa ; 
a  thing  whiph  gained  Hercules  divine  honours.  Certiunly  the 
Bomans  made  it  a  great  point  of  duty  to  hasten  with  all  speed 
to  socconr  their  alliea  when  in  any  way  attacked.  Wars 
also  undertaken  for  a  just  revenge  have  almost  always  been 
mccessful;  as  the  war  against  Brutus  and  Cassius  to  avenge 
the  murder  of  Ctesar;  of  Sevcrus  to  avenge  the  death  of 
Fertinax ;  of  Junius  Brutus  to  avenge  the  death  of  Lncretia, 
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In  a  word,  whosoever  either  relieves  or  avenges  hy  war  the  oala- 
mities  and  injuries  of  men,  bears  arms  under  Perseus.  The  third 
precept  is,  that  in  every  war  a  true  ^mate  of  strength  moBt  be 
taken,  and  it  must  be  duly  considered  whether  the  war  be  ench 
aa  can  be  carried  through  and  brought  to  an  issue ;  so  that  one 
may  not  engage  in  pursuit  of  vast  and  boundless  projects.  For 
of  the  C^rgons  (which  are  the  representatives  of  war)  Perseus 
wisely  chose  her  alone  who  was  of  mortal  miture,  nor  did  he 
attempt  impoasibilities.  Such  then  is  the  advioe  which  the 
&ble  gives  touching  the  things  that  require  deliheration  in 
undertaking  war ;  the  rest  relate  to  the  carrying  it  on. 

In  war  those  three  gifts  of  the  gods  are  of  all  things  the 
most  important;  insomuch  that  they  commonly  commimd  and 
carry  with  them  fortune  itself  For  Perseus  received  speed 
from  Mercury,  secrecy  of  counsels  from  Orcos,  and  foresight 
fr^im  Pallas.  And  it  is  not  without  allegory,  and  that  of  the 
wisest  sort,  that  those  wings  of  speed  (seeing  speed  is  of  much 
avul  in  war)  were  attached  to  the  feet  and  not  to  the  shoulders ; 
because  celerity  is  required  not  so  much  in  the  first  onsets  of  war 
as  in  the  pursuit  and  following  up  thereof.  For  no  error  in 
war  is  more  common  than  this,  that  the  proeecutitHis  and  sub- 
sidiary actions  correspond  not  to  the  eneigy  of  the  first  ohq- 
mencementa.  And  the  helmet  of  Fluto  (which  used  to  render 
men  invisible)  is  a  manifest  parable.  For  next  to  speed  in  war 
secrecy  of  counsels  is  of  the  greatest  moment ;  of  which  indeed 
speed  itself  is  a  great  part ;  for  speed  antdoipates  the  disclosures 
of  counsels.  To  the  helmet  of  Pluto  belongs  also  this :  that 
there  should  be  one  commander  in  a  war,  with  fr«e  instmo- 
tions;  for  consultations  held  with  many  savour  more  of  the 
crests  of  Mars  than  the  helmet  of  Pluto.  Variety  of  pretexts, 
ambiguous  direclione,  rumours  spread  abroad,  which  either  blind 
or  avert  men's  eyes  and  involve  the  real  designs  in  obscurity, 
refer  to  the  same.  So  also  diligent  and  susinciouB  precautions 
respecting  despatches,  ambassadors,  deserters,  and  many  like 
matters,  are  wreathed  round  the  helmet  of  Plulo.  Bat  it  ia 
of  no  less  importance  to  discover  the  counsels  of  the  enemy 
than  to  conceal  our  own.  To  the  helmet  of  Pinto  therefore 
must  be  added  the  mirror  of  Pallas,  whereby  to  discern  the 
strength  or  weakness  of  the  enemy,  their  secret  partisans,  thtar 
discords  and  factions,  then*  movements  and  designs.  Bat  ainoe 
there  is  so  much  of  chance  in  war,  that  no  great  confideww  can 
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be  placed  rither  in  discoremg  the  deigns  of  the  enemy,  or  in 
concealing  our  own,  or  even  in  speed  itself^  we  moat  take 
apedal  care  to  be  armed  witb  the  shield  of  Fallaa,  that  ia,  of 
foresight,  BO  ae  to  leave  a£  little  as  possible  to  fortnne.  To 
this  belong  the  exploring  of  roads  before  a  march,  the  careful 
fortification  of  the  camp  (which  in  modern  warfare  has  fallen 
almost  into  disuse,  whereas  the  camps  of  the  Romans  were  like 
a  fortified  town,  to  fall  back  npon  in  case  of  defeat),  a  firm  and 
well  drawn  up  line  of  battle,  not  trusting  too  much  to  light 
troops,  or  even  to  cavalry ;  in  a  word,  everythiug  which  relates 
to  a  sound  and  careful  system  of  defensive  war ;  for  the  shield 
of  Falias  is  generally  of  more  avail  in  war,  than  the  sword  of 
Mara  itself.  But  Perseus,  however  furnished  with  forces  and 
and  courage,  has  still  need  of  one  tiling  more,  of  the  great- 
est possible  importance,  before  he  commences  the  campaign ; 
he  must  turn  aside  to  the  Gnete.  Kow  the  Gnese  are  Trea- 
sons, which  are  the  Sisters  of  War,  though  not  indeed  own 
sisters,  but  as  it  were  of  less  noble  birth.  For  wars  are 
noble  and  generous;  treasons  d^enerate  and  base.  They 
are  portrayed  appropnately  as  being  grey-headed  from  their 
birdi  and  like  old  women,  by  reason  of  the  perpetual  cares 
and  anxieties  attending  tr^tors.  Their  power  (before  they 
openly  desert)  is  in  the  eye  or  tooth;  for  all  faction,  when 
discontented  and  inclined  to  treason,  is  both  watohful  and 
biting.  Moreover  this  eye  and  tooth  are,  as  it  were,  common 
to  them  all ;  for  whatever  they  learn  and  discover  is  handed 
from  one  to  another,  and  <»rculatee  through  the  whole  party. 
And  witb  regard  to  the  tooth,  they  all  bite  ae  it  were  with  one 
mouth,  and  utter  the  same  scandals ;  so  that  if  you  hear  one, 
you  hear  all.  Wherefore  Perseus  must  conciliate  these  Grnese, 
and  bring  tiiem  into  alliance  with  him,  eapecually  tiiat  they 
may  lend  him  thw  eye  and  tooth ;  the  eye  to  giun  informa- 
tion ;  the  tooth  to  spread  rumours,  raise  envy,  and  gain  over  the 
miods  of  men.  But  when  everything  has  been  arranged  in 
order  for  war,  we  must  take  special  care,  like  Perseus,  to  find 
Medusa  asleep ;  for  he  who  undertakes  a  war  wisely  will  almost 
always  attack  bis  enemy  unprepared  and  in  security.  Lastiy, 
in  the  very  actions  and  onsets  of  war  the  mirror  of  Pallas 
muAt  be  resorted  to ;  for  there  are  many  who  before  the  time 
of  danger  can  take  a  dear  and  accurate  survey  of  the  poMtlon 
of  tlie  enemy,  but  in  the  very  moment  of  peril  they  are  either 
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Btupified  witk  terror,  or  look  their  dangers  too  raebl;-  in  tbe 
&ce;  and  so  rush  ntadl^  into  them,  bent  on  orercoming,  not 
on  aToiding  them.  Neither  of  which  things  should  he  done; 
bat  we  should  turn  aside  the  head  and  look  into  the  mirror 
of  Pallas,  that  the  onset  may  be  rightly  directed  wilhoot 
fflther  terror  or  fory. 

From  the  conclusion  of  the  war  and  victory  follow  two 
effects,  first,  the  birth  and  springing  up  of  Pegasus,  which 
evidently  enough  signifies  Fame  that  fliesabroad  and  proclums 
the  victory,  and  so  makes  what  remuns  of  the  war  easy  and 
satisfactory ;  secondly,  the  carrying  of  Medusa'a  head  <»i  the 
shield ;  to  which  for  excellence  no  other  kind  of  defence  can 
be  compared.  For  one  great  and  memorable  enterprise  sno 
cessfolly  carried  out  paralyses  every  movement  of  the  enemjj 
and  stupifiea  disaffection  itself. 

Tke  third  Example  of  Philotopky  according  to  the  Ancient 
Fables,  in  Moral  FhiloBophy.  Of  Desire,  according  to  the 
fable  of  Dionysus. 

Thet  say  that  Semele,  the  mistress  of  Jupiter,  having  bound 
him  by  an  inviolable  oath  to  grant  her  «  request  wh^ver  it 
might  be,  desired  of  him  to  come  to  her  arms  in  the  same  form 
as  he  would  to  Juno ;  and  so  she  was  scorched  to  death  in  his 
embrace.  The  child  which  she  bore  in  her  womb  was  taken  by  his 
fether  and  sewn  up  in  his  thigh,  till  the  t^e  of  gestation  was 
accomplished.  And  because  the  child,  when  in  the  thigh  of 
Jupiter,  pinched  and  galled  him  so  as  to  make  him  limp,  he 
received  the  name  of  Dionysus.  After  he  was  brought  forth 
he  was  nursed  for  some  years  by  Proserpine;  and  when  he 
grew  up  lus  iace  was  so  like  a  woman's  that  it  seemed  doubtful 
of  which  sex  he  was.  He  was  likewise  onoe  dead  and  buried 
for  a  time,  but  came  to  life  again  not  long  afler.  In  his  early 
youth  he  was  the  first  to  invent  and  explain  the  culture  of  the 
vine,  and  the  making  of  wine,  and  its  use ;  whereby  becoming 
renowned  and  illuetrious,  he  subdued  the  whole  world  and 
advanced  to  the  furthest  parts  of  India.  He  rode  in  a  chariot 
drawn  by  tigers,  round  which  danced  certun  deformed  demons 
called  Cobali ;  Acratus  and  others.  The  Muses  also  attended 
in  his  train.  He  took  to  wife  Ariadne,  whom  Theseus  had 
deserted  and  abandoned.  His  sacred  tree  was  the^ivj;  He 
was  regarded  likewise  as  the  inventor  mod  institutor  of  sacred 
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rites  and  o^es ;  but  scch  &8  were  fanatical  and  iiill  of  cor- 
rupdoo,  sad  moreoTer  cruel.  He  had  also  tJie  power  of  ex- 
dtiDg  pbreoey.  At  least  it  was  b;  women  excited  to  pbrensy 
in  bis  o^es  that  two  renowned  men,  Penthens  and  Orpbeua, 
are  said  to  have  been  torn  to  peces ;  the  one  having  climbed 
into  a  tree  out  of  ctmoeity  to  see  what  they  were  doing ;  the 
other  while  playing  sweetly  and  skilfully  on  the  lyre.  More- 
over the  actions  of  this  god  are  often  confounded  vriGk  those  of 
Jupiter. 

The  fable  appears  to  relate  to  moraU ;  and  indeed  there  is 
scarcely  anything  better  to  be  found  in  moral  philosophy. 
Under  the  person  of  Baochm  ia  dcfncted  the  nature  of  Desire, 
or  the  pasnons  and  perturbations  of  the  mind.  First  there- 
fore, with  regard  to  the  origin  of  Desire.  The  mother  of  all 
desire  (though  ever  so  burtfiil)  is  nothing  else  than  apparent 
good.  For  as  the  mother  of  virtue  is  real  good,  so  the  mother 
of  deare  is  apparent  good.  One  the  lawM  wife  of  Jupiter 
(in  whose  person  the  human  soul  ia  represented),  the  other 
bis  mistress;  who  nevertheless  aspires,  like  Semele,  to  the 
honours  of  Juna  Now  the  conception  of  Desire  is  always  in 
aome  unlawful  wish,  rashly  granted  before  it  has  been  under- 
stood and  weighed ;  and  as  the  passion  warms,  its  mother 
(which  is  the  nature  and  spedea  of  good),  not  able  to  endure 
the  heat  of  it,  b  destroyed  and  perishes  in  the  flame.  Then 
tlie  progress  of  Deure  from  its  first  conception  is  of  this  kind. 
It  is  both  nursed  and  concealed  in  the  human  mini]  (which  is 
ita  &ther) ;  especially  in  the  lower  part  of  it,  as  in '  the  thigh ; 
where  it  causes  such  prickings,  puna,  and  depressions,  that  the 
actions  and  reBolutions  of  the  mind  labour  and  limp  with  it. 
And  even  when  it  has  grown  strong  with  indulgence  and 
cnstom,  and  breaks  forth  into  acts  (as  if  it  bad  now  accom- 
plished its  time  and  were  furly  bom  and  delivered),  yet  at 
first  it  is  brought  up  for  a  time  by  Proeerpine ;  that  is,  it  seeks 
hiding-places  and  keeps  itself  secret,  and  as  it  were  undeiground ; 
until  throwing  off  all  restnunts  of  shame  and  fear,  and  growing 
bolder  and  bolder,  it  either  assumes  (he  mask  of  some  virtue,  or 
aets  in&my  itself  at  defiance.  And  it  is  most  true  that  every 
pssnon  of  the  more  violent  kind  is  as  it  were  of  doabtful  sex ; 
for  it  has  at  once  the  force  of  a  man  and  the  weakness  of  a 
woman.  It  is  well  said  likewise  that  Bacchns  died  and  came 
to  life  agfun ;  for  the  passions  seem  sometimes  lulled  to  sleep. 
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and  aa  it  vere  dead;  yet  can  they  never  be  trusted,  no  not 
tbougli  they  be  buried.  For  {^ve  them  matter  and  opportunit  j 
and  they  will  rise  agun. 

It  IB  a  wise  allegory  too,  that  of  the  invention  of  ihe  vine. 
For  every  passion  is  very  ingenions  and  spacious  in  discover- 
ing the  things  which  nourish  and  foster  itself.  Now  of  all 
tfahigs  known  to  man  wine  is  the  most  powerful  and  efficadons 
in  stimulatii^;  and  inflaming  every  kind  of  excitement ;  eerving 
as  a  common  fuel  to  desires  in  generaL  Very  elegantly  too  is 
passion  or  detore  doBCribed  as  the  subdner  of  provinces  and  the 
undertaker  of  an  endless  course  of  conquests.  For  it  is  never 
content  with  what  it  has  got,  but  with  infinite  and  insatiable 
appetite  tries  for  something  more,  and  ever  craves  for  new 
triumphs.  Tigers  likewise  are  kept  in  the  stables  of  the 
passions,  and  at  times  yoked  to  their  chariot ;  for  when  passion 
ceases  to  go  on  foot  and  comes  to  ride  in  its  chariot,  as  in  cele- 
bration of  its  victory  and  triumph  over  reason,  then  is  it  cniel> 
savage,  and  pitiless  towards  all  that  withstand  or  oppose  it. 
Again  there  is  humour  in  making  those  ridiculous  demons  dance 
about  the  chariot  of  Bacchus.  For  every  paanon  of  the  more 
vehement  kind  produces  motions  in  the  eyes,  and  indeed  in  die 
whole  countenance  and  gesture,  which  are  uncomely,  nnsettled, 
skipping,  and  deformed ;  insomuch  that  when  a  man  under  the 
influence  of  any  passion  (as  anger,  scorn,  love,  or  the  like) 
seems  most  grand  and  imposing  in  his  own  eyes,  to  the  lookers 
on  he  appears  unseemly  and  ridiculous.  It  is  true  also  that 
the  Muses  are  seen  in  the  train  of  passion ;  there  being  scarce 
any  passion  which  has  not  some  branch  of  learning  to  flatter  it^ 
For  herein  the  majesty  of  the  Muses  suffers  immensely  from 
the  license  and  wantonness  of  men's  wits,  turning  those  that 
should  be  the  guides  and  standard-bearers  of  man's  life  into 
mere  followers  in  the  train  and  ministers  to  the  pleasures  of 
the  passions. 

Especially  noble  agun  is  that  part  of  the  allegory  which  re- 
presents Bacchus  as  lavishing  hia  love  upon  one  whom  another 
man  had  cast  off.  For  most  certain  it  is  that  passion  ever  seeks 
and  aspires  after  that  which  experience  has  long  since  re- 
pudiated. And  let  all  men  who  in  pursuit  and  indulgence  of 
their  pasdons  care  not  what  price  they  pay  for  ihe  enjoyment 
of  them,  know  this :  that  whatever  be  the  object  of  their  par- 
suit — be  it  honour  or  fortune  or  love  or  g^ory  or  knowledge, 
or  what  it  may — they  are  paying  court  to  things  cast  off, — 
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things  which  m&ny  men  in  all  times  hare  tried,  and  npon  trial 
rejected  with  disgust. 

Not  is  the  consecratioD  of  Ivy  to  Bocchos  without  its 
mystety.  For  this  has  a  double  propriety.  First,  because 
ivy  flourishes  in  the  winter;  next  because  it  has  the  property 
of  creeping  and  spreading  about  so  many  thinge,  as  trees,  walls, 
buildings,  &c.  For  as  to  the  first,  every  passion  flourishes  and 
acquires  vigour  by  being  resisted  and  forbidden,  sb  by  reactio'n 
or  antiperittam  ;  like  the  ivy  by  the  cold  of  winter.  As  to  the 
second,  any  predominant  passion  in  the  human  spirit  spreads 
itself  like  ivy  ronnd  all  its  actions  and  resolves,  so  that  you 
cannot  And  anything  free  from  the  embrace  of  its  tendrils. 
Neither  is  it  to  be  wondered  at  if  superstitious  rites  are  attri- 
buted  to  Bacchus  ;  for  almost  every  insane  passion  grows  rank 
in  depraved  religions,  insomuch  that  the  polluijons  of  heretics 
■re  worse  than  the  Bacchanalian  orgies  of  the  heathen ;  whose 
superstitions  likewise  have  been  no  less  bloody  than  fouL 
Neither  agun  is  it  wonderful  that  phrsnsies  are  thought  to 
be  inspired  by  Bacchus ;  since  every  passion,  in  the  excess 
thereof,  is  like  a  short  maduess,  and  if  it  contTnue  vehement  and  ~ 
oSstinate,  commonly  ends  in  insanity.  And  that  circumstance 
of  the  tearing  to  pieces  of  Fentheus  'and  Orpheus  amid  the  or- 
gies of  Bacchus,  has  an  evident  allegorical  meaning ;  for  every 
mling  passion  is  extremely  hostile  and  inveterate  against  two 
things ;  whereof  the  one  is  curious  inquisition ;  the  other,  free 
and  wholesome  advice.  Nor  does  it  m^e  any  difference  if 
that  inquisition  be  merely  for  the  sake  of  looking  on,  as  from  a 
tree,  without  any  ill-feeling;  nor  again  if  the  advice  be  ten- 
dered ever  bo  sweetly  and  skilfully  ;  for  the  orgies  cannot  upon 
any  conditions  endure  cither  Pentheus  or  Orpheus.  Lastiy, 
the  confusion  of  the  persons  of  Jupiter  and  BRCchua  may  well 
be  taken  in  on  allegorical  sense.  For  noble  and  illustrious  ac- 
tions and  glorious  and  diatingubhed  services  proceed  some- 
times from  virtue,  right  reason,  and  magnanimity;  and  some- 
times (however  they  are  extolled  and  applauded  without 
distinction)  only  irom  lurking  passion  and  hidden  desire ;  and 
thus  the  deeds  of  Bacchus  are  not  easily  distinguished  from  the 
deeds  of  Jupiter. 

But  we  stay  too  long  in  the  theatre ;  let  us  now  pass  to  the 
^Uce  of  the  mind,  which  we  are  to  approach  and  enter  with 
more  reverence  and  attention. 
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Division  of  Science  into  Theology  and  Philoaopty.  Dioinon  of 
I^iloiopktf  into  three  doetrinei ;  eonceming  the  Deity,  «w- 
cermng  ^aXaxe,  and  eancermng  Mftn.  Constitution  of  Primary 
Philosophy,  at  tht  common  mother  of  alL 

Alt,  History,  excellent  King,  walka  npon  the  earth,  and  per- 
forms the  ofiSce  rather  of  a  guide  than  of  a  light ;  ^hereas  Poeey 
is  as  a  dream  of  learning ;  a  thing  sweet  and  T&ried,  and  that 
would  he  thought  to  have  in  it  something  divine ;  a  chanuiter 
which  dreams  likewise  affect  But  now  it  is  lime  for  me  to 
awake,  and  rising  above  the  earth,  to  wing  my  way  through  the 
clear  air  of  Philosophy  and  the  Sciences. 

'  The  knowledge  of  man  is  as  the  waters.  Some  waters 
descend  from  above,  and  some  spring  from  beneath ;  and  in 

I  like  manner  the  primary  division  of  sciences  is  to  be  drawn 
from  their  sources ;  of  which  some  are  above  in  the  heavens, 
and  some  here  below.  For  all  knowledge  admits  of  two  kinds 
of  information ;  the  one  inspired  by  divine  revelation,  the  other 
arising  from  the  senses.     For  as  to  that  knowledge  which  man 

>  receives  by  teaching,  it  is  cumulative  and  not  original ;  as  it  is 

,  likewise  in  waters,  which  beside  their  own  springheads,  are  fed 
widi  other  springs  and  streama.  I  ^ill  ^erefore  divide  know- 
ledge into  Divinity  and  Philosophy;  meaning  by  Divinity 
Sacred  or  Inspired,  not  Natural  Divinity ;  of  which  I  will  speak 
hereafter.  Bnt  this  (namely.  Inspired  Divinity)  I  will  reserve 
to  the  end,  that  with  it  I  may  conclude  my  discourse ;  being 
as  it  is  the  haven  and  sabbath  of  all  human  contemplations. 
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The  object  of  philosophy  is  threefold — God,  Mature,  and 
Man  ;  as  Uiere  are  likewise  three  kinds  of  ray — direct,  refracted, 
and  reflected.  For  nature  strikes  the  noderstanding  with  a  ray- 
direct  ;  God,  by  reason  of  the  oneqoal  medinm  (viz.  his  crea- 
tnres),  vith  a  ray  re&acted;  man,  as  shown  and  exhibited  to 
himself,  with  a  ray  reflected.  Philosophy  may  therefore  be 
conToniently  divided  into  three  branches  of  knowledge :  know- 
ledge of  God,  knowledge  of  Katnre,  and  knowledge  of  Man, 
or  Humanity.  But  nnce  the  divisions  of  knowledge  are  not 
like  several  lines  tliat  meet  in  one  angle ;  but  are  rather  like 
branches  of  a  tree  that  meet  in  one  stem  (which  stem  grows  for 
some  distance  entire  and  continuous,  before  it  divide  itself  into 
arms  and  bonghs);  therefore  it  is  necessary  before  we  enter 
into  the  branches  of  the  former  divi^on,  to  erect  and  constitute 
one  universal  science,  to  be  as  the  mother  of  the  rest,  and  to  be 
regarded  in  the  progress  of  knowledge  as  portion  of  the  main 
and  common  way,  before  we  come  where  the  ways  part  and 
divide  themselves.  This  science  I  distinguish  by  the  name  of 
PhUotophia  Prima,  primitive  or  summary  philosophy ;  or 
SapitTux,  which  was  formerly  defined  as  the  knowledge  Ol 
things  divine  and  himiaD.  To  Uub  no  other  is  opposed ;  for  it 
diflers  from  the  rest  rather  in  the  linuts  within  which  it  ranges 
ihaxi  in  the  subject  matter ;  treating  only  of  the  highest  stages 
of  things.  Which  silence  whether  I  should  report  as  deficient 
ot  not,  I  stand  doubtful,  though  I  rather  incline  to  do  so.  For 
I  find  B  certain  rhapsody  and  incongruous  mass  of  Natural 
Theology,  of  Lo^c,  and  of  some  parts  of  Natural  Philosophy 
(as  those  concerning  First  Principles  and  the  Soul),  ail  mixed 
up  and  confused,  and  in  the  lofty  language  of  men  who  take 
delight  in  adouiing  themselves  advanced  as  it  were  to  the  pin- 
nacle of  the  sciences.  But  setting  all  high  conceits  aside,  my 
meaning  is  mmply  this ;  tiiat  a  science  be  constituted,  which  may 
be  a  receptacle  f<«  all  such  axioms  as  are  not  peculiar  to  any  of 
the  particular  sciences,  but  belong  to  several  of  them  in  common. 

Now  that  there  are  very  many  axioms  of  tliat  kind  need  not 
be  doubted.  For  example,  "  if  equals  be  added  to  unequals  the 
wholes  will  be  unequal,"  is  a  rule  of  mathematics.  The  same 
holds  in  ethics,  as  regards  distributive  justice ;  for  in  commu- 
tative justice  the  role  of  equity  requires  that  equals  be  given 
to  nnequals ;  whereas  in  distributive,  if  nnequals  be  not  given 

voi;..  ir,  z 
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to  unequala  there  is  the  greatest  injnstice.'  Agtuo  "  thioga 
that  are  eqaal  to  the  same  are  equal  to  one  another,"  is  like- 
wise a  rule  of  mathemaliea ;  bat  it  is  at  the  same  time  so  potent 
in  logic  as  to  be  the  basis  of  the  syllo^Bni.  "  The  nature  of 
eTer7thing  is  best  seen  in  its  smallest  panJona,"  is  a  rule  in  Phy- 
rice  of  snch  force  that  it  produced  tlie  atoma  of  Democritus ; 
and  yet  Aristotle  made  good  use  of  It  in  his  Politics,  where  he 
commences  his  inqoiry  of  the  nature  of  a  commonwealth  with 
a  £unily.  "  All  (hinge  are  changed  and  no^og  is  lost,"*  ia 
in  like  manner  a  rule  in  Physics,  exhibited  thu3> "  The 
Quantum  of  nature  ia  neither  diminished  nor  increased." 
^e  same  holds  in  Katural  Theology,  with  this  rariation,  "  It 
U  tbe  work  of  omnipotence  to  make  somewhat  nothing,  and  to 
make  nothii^  somewhat;"  which  likewise  the  Scripture  testi- 
fies; "  I  know  that  whatsoever  Goddoeth,  it  shall  be  forever; 
,  nothing  can  be  put  to  it,  nor  anything  taken  firom  it" '  "  Thinga 
I  are  preserved  Irom  destruction  by  bringing  them  back  to  their 
1  first  principles,"  is  a  rule  in  Physics ;  the  same  holds  good  in 
Politics  (as  Macchiavelli  rightly  observed),  for  there  is  scarcely 
anyttung  which  preserves  states  from  deatruction  more  than  the 
reformation  and  reduction  of  tbem  to  their  ancient  manners.  * 
"  Putrefaction  ia  more  contagious  befoare  than  after  maturity," 
i  ia  a  rule  in  Physics ;  the  same  is  eminently  true  in  Morals, 
for  the  men  who  are  moat  wicked  and  profligate  produce  less 
I  corrupUoD  in  the  public  manners  than  those  who  appear  to 
have  some  soondneae  and  virtue  in  them,  and  are  only  partly 
eviL  "  Whatever  b  preservative  of  a  greater  Form  is  more 
power^  in  action,"  is  a  rule  in  Physics ;  for  that  the  connexion 
of  things  should  not  be  severed,  nor  a  vacuum  (as  they  call  it) 
admitted,  tends  to  preserve  the  fabric  of  liie  universe ;  whereas 
the  colleetioD  of  heavy  bodies  towards  ^e  mass  of  the  eartli 
tends  to  preserve  only  the  region  of  dense  bodies ;  and  there- 
fore the  first  motion  overcomes  the  last  The  same  holds  id 
Politics;  for  whatsoever  contributes  to  preserve  the  whole 
state  in  its  own  nature,  has  greater  power  than  that  which  only 
benefits  the  particular  members  of  that  atate.  It  holds  likewise 
in  Theolc^ ;  for  of  the  theological  virtues,  charity,  which  is 
the  virtue  most  commnnicative  o!  good,  excels  all  the  rest. 
"  The  force  of  an  agent  is  increased  by  the  reaction  of  a  con- 
trary," ia  a  rule  in  Physics.     The  same  has  wonderful  efficacy 

■  Cf.  AiiM.  Hie  Elh.  T.  8,  4,  5.  ■  Ovid.  Hetam.  sr.  16S. 

■  Ecde^MtM,  iiL  14.  •  MaedL  Diaeoni,  5  1. 
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In  Politics,  unce  every  faotioii  is  violently  irritated  by  the 
encroftcbment  of  ft  contrary  f&clion.  "  A  discord  ending  imme- 
diately in  a  concord  setB  oflf  the  harmony,"  is  a  rule  in  Music 
The  same  holds  in  Ethics  and  in  the  affections.  The  trope 
of  Muric,  to  glide  gently  from  the  close  or  cadence  (as  diey 
call  it)  when  yon  seem  to  be  on  the  pmnt  of  it,  resembles  the 
tn^  of  Rhetoric,  of  deceiving  expectation.  The  quavering 
upon  a  stop  in  mngic  ^ves  the  same  pleasure  to  the  ear  as  the 
playing  of  light  on  water  or  a  diamond  gives  to  the  eye ; 

ipleodet  IrratBlo  nh  Inmioe  pontns.' 

**  The  o^^ans  of  the  senses  resemble  the  oi^ans  of  reflexions," 
is  a  role  in  Perspective ;  for  the  eye  is  like  to  a  glass,  or  to 
water ;  and  it  is  the  same  in  Acoustics,  for  the  instrument  of 
bearing  is  like  an  obstruction  in  a  cavern.  These  few  cases 
are  enough  by  way  of  examples.  But  indeed  the  chief  business 
of  the  Peirian  magic  (so  much  celebrated)  was  to  note  the 
correspondences  between  the  architectures  and  fabrics  of  things 
natural  and  things  civil.  Neither  are  bH  these  which  I  have 
mentioned,  and  others  of  this  kind,  only  similitudes  (as  men  of 
narrow  observation  may  perhaps  conceive  them  to  be),  but ' 
plainly  the  same  fbot«tepfl  of  nature  treading  or  printing  upon  ; 
different  subjects  and  matters.  And  it  is  a  thing  which' 
has  not  as  yet  been  carefully  handled.  You  may  perhaps 
find  in  the  writings  of  the  profounder  sort  of  wits  mich 
axioms  here  and  there  sparingly  inserted  for  the  use  of  the 
argument  they  have  in  hand ;  but  for  any  body  of  such  axioms, 
which  should  tend  pranitively  and  summarily  to  the  advance- 
ment of  the  sciences,  no  one  has  as  yet  collected  one ;  though  .' 
it  is  a  thing  of  excellent  use  for  displaying  the  nnity  of  nature ;  ; 
which  is  supposed  to  he  the  true  office  of  Primitive  Philosophy. 
There  is  also  another  part  of  this  philosophy,  which,  if  you 
look  to  the  terms,  is  ancient,  if  to  the  thing  which  I  mean,  is 
new.  It  is  an  inquiry  with  regard  to  the  Adventitious  Con- 
ditione  of  Essences  (which  we  may  call  Transcendentsls),  as 
Much,  Little ;  Like,  Unlike ;  Possible,  Impossible ;  likewise 
Being  and  Not-Being,  and  the  like.  For  since  these  do  not 
properly  come  under  PhysieT  and  the  logical  discussion  con- 
cerning them  belongs  rather  to  the  laws  of  reasoning  than  to 
the  existence  of  things,  it  is  very  proper  that  the  consideration 
■  Virg.  .^!n.  T)L  S.  :  —  Bcnoath  the  trembling  light  glitters  the  sea. 
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of  them  (wher^  tliere  ie  no  little  dignity  and  profit)  should 
not  be  altogether  neglected,  but  should  find  at  least  some  place 
in  the  divisions  of  the  sciences.  NeTerthelees  I  mean  that  it 
should  be  handled  in  a  waj  very  different  from  the  common. 
For  example;  no  one  who  has  treated  of  Much  and  Little 
has  endeavoured  to  assign  a  reason  why  some  things  in  nature 
are  and  can  be  so  numerous  and  plentiful,  others  bo  few  and 
scanty ;  for  it  certainly  cannot  be  that  in  the  nature  of  tbiogs 
there  should  be  aa  much  gold  as  iron ;  that  roses  ahonld  be  as 
abundant  as  grass ;  and  that  there  should  be  as  great  variety  of 
the  specific  as  of  the  non-specific.  In  like  manner  no  one  in 
handling  Similitude  and  Diversity  has  suffidently  exjduned 
vhy  betwixt  different  species  there  almost  always  lie  certain 
in^vidnals  which  partake  of  the  nature  of  both ;  as  moss 
between  corruption  and  a  plant ;  fishes  that  stick  to  roc^  and 
cannot  move  away,  between  a  plant  and  an  animal ;  rats  and 
mice,  and  some  other  things,  between  animnla  generated  of 
putrefaction  and  of  seed ;  bata,  between  birds  and  beasts ;  flying- 
fish  (which  are  now  well  known),  between  birds  and  fishes ; 
seals,  between  fishes  and  quadrupeds ;  and  the  like.  Kor  has 
any  one  inquired  the  reason  why,  seeing  that  likes  delight  in 
likes,  iron  does  not  attract  iron,  which  the  magnet  does ;  nor 
why  gold  does  not  attract  gold,  thou^  it  does  attract  quick- 
silver. With  regard  to  these  and  similar  tlungs  in  the  dia- 
ouBuon  of  Transceadeotals  there  is  a  deep  ulence ;  for  men 
have  umed  rather  at  height  of  speech  than  at  the  subdeties  of 
things.  Wherefore  I  wish  the  real  and  solid  inquiry,  accord-  ' 
ing  to  the  laws  of  nature  and  not  of  language,  concerning  these 
TranscendeDtals  or  Adventitious  Conditions  of  Essences,  to 
have  a  place  in  Primitive  or  Summary  Philosophy.  And  so 
mnch  for  Philott^ia  Prima  (or  Sapience),  which  I  have  mth 
leasoQ  set  down  as  defi<^ent. 


Of  Natural  Theology ;  and  the  Doctrine  emeerning  Angela  and 
Spirits,  v>hkk  is  an  Appendix  of  the  same. 

This  science  being  therefore  first  placed  as  a  common  parent, 
like  unto  Berecynthia,  who  had  bo  much  heavenly  issue, 
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OmDM  Dcelicolw,  odidm  rapeim  nits  teneDlc^' 
let  ua  return  to  the  former  divisioD  of  the  three  philosophies : 
DiviDe,  Natural,  and  Human.  For  Natural  Theology  is  olscr 
rightly  called  Divine  Philosophy.  It  is  defined  as  that  know- 
ledge, or  rather  rudiment  of  knowledge,  oonceming  God,  which 
may  be  obtained  hy  the  light  of  nature  and  the  contemplatioa 
of  his  creatures ;  and  it  may  be  truly  termed  divine  in  respect 
oF  the  object,  and  natural  in  respect  of  the  light.  The  hounds 
of  this  knowledge,  truly  drawn,  are  that  it  sufiGces  to  refiito 
and  convince  Atheism,  and  to  ^ve  information  as  to  ihe  law 
of  nature ;  but  not  to  establish  religion.  And  therefore  there 
was  never  miracle  wrought  hy  God  to  convert  an  atheist; 
because  the  light  of  nature  might  have  led  him  to  confees 
a  God ;  but  miraclee  have  been  wrought  to  convert  idolators 
and  llie  superstitious,  who  acknowledged  a  deity  hut  erred 
in  hifl  worship ;  because  no  light  of  nature  extends  to  declare 
the  will  and  worship  of  God^  For  as  all  works  show  forth 
thjg~p5wer  and  skill  of  the  worj^an.  and  not  hU  inage :  eo 
itTs^of  the  works  of  God,  which  show  the  omnipotency  and 
wisdom,  biiTdo  not  portray  the  im^e  of  the  MaEer._.  And 
therefore  therein  the  Heathen  opinion  differs  from  the  sacred 
truth;  ftif  they 'BQpp03ed"lJie  world  f q  Iip  7h"a  imn^f  of  God, 
itnd  fflan  the  image  of  the  world ;  whereas  the  Scriptures 
never  vouchsafe  to  attribute  to  the  world  snch  honour  as  any- 
where to  call  it  the  image  of  God,  but  only  the  work  of  his 
hands ;  but  man  they  directly  term  the  image  of  God.  Where- 
fore that  God  exists,  that  he  governs  the  world,  that  he  ts 
supremely  powerful,  that  he  is  wise  and  prescient,  that  he  is 
good,  that  he  is  a  rewarder,  that  he  is  an  avenger,  that  he  is  an 
object  of  adoratioa  —  all  this  may  be  demonstrated  ftwra  his 
works  alone;  and  there  are  many  other  wonderiid  mysteries 
concerning  his  attributes,  and  much  more  tonclung  his  regula- 
tions and  dispensations  over  the  universe,  which  may  likewise  be 
reasonably  elicited  and  manifested  from  the  same ;  and  this  is  an 
argoment  that  has  by  some  been  excellently  handled.  But  on 
the  other  side,  out  of  the  contemplation  of  nature  and  elements 
of  human  knowledge  to  induce  any  conclusion  of  reason  or 
even  any  strong  persuasion  concerning  the  mysteries  of  faith, 
yea,  or  to  inspect  and  sift  them  too  curiously  and  search  out 

'  Vir^  Al  Tii  788. 1 — All  gods,  alt  dwelling  in  the  heights  of  boaron. 
■  3 
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/  the  manner  of  the  mystery,  is  in  my  opinion  not  safe.  "  Give 
11  unto  Auth  the  things  whioh  are  faith'e."  For  the  Heathen  them- 
selves concede  as  much,  in  that  excellent  and  divine  fable  of 
the  Golden  Chain;  namely,  that  men  and  Oods  were  not  able 
to  draw  Jupiter  down  to  the  earth ;  but  contrariwise,  Jupiter 
was  able  to  draw  them  up  to  heaven.  And  therefore  it  were 
a  Twn  labour  to  attempt  to  adapt  the  heavenly  mysteries  of 
religion  to  our  reason.  Fitter  will  it  be  that  we  raise  our  own 
minds  to  the  adorable  throne  of  heavenly  truth.  In  thie  part 
therefore  of  Natural  Theok^  I  am  so  far  from  noting  any 
deficienoe,  that  I  rather  find  an  exoeaa ;  to  note  which  I  have  a 
little  digressed,  because  of  the  extreme  prejudice  and  peril 
which  is  thereby  threatened  both  to  religion  and  philosophy ; 
aa  being  that  which  will  make  at  once  an  heretical  religion  and 
an  im^inary  and  fabulous  philoeophy. 

Otherwise  it  is  of  the  nature  of  Angels  and  Sfnrits,  which  is 
neither  inscrutable  nor  interdicted ;  unto  which  likewise,  from 
the  affinity  it  bears  to  the  human  soul,  the  passage  is  in  great 
part  <^ued.  Certunly  the  Scripture  says,  "  Let  no  man  de- 
ceive you  iu  sublime  discourse,  touching  the  wwship  of  angela, 
pressing  into  that  be  knoweth  not;"'  yet  notwithstanding  if 
yon  observe  well  that  precept,  yoii  will  find  that  there  are  two 
things  only  forbidden  therein :  adoration  of  them,  such  as  is 
only  due  to  God,  and  opinion  fantastical  of  them ;  uther  to  extol 
them  further  than  appwtaina  to  the  degree  of  a  creature,  or 
to  extol  a  man's  knowledge  of  them  further  than  he  has  ground. 
But  the  sober  inquiry  about  them,  either  ascending  to  the 
knowledge  of  their  nature  by  the  ladder  of  things  oorporealj 
or  beh(dding  it  in  the  aoul  of  man  as  in  a  mirror,  is  nowise  for> 
bidden.  So  of  unclean  and  fallen  sjnrits,  the  oonveraing  with 
than  or  the  employotent  of  them  is  prohibited ;  nuicfa  mate 
any  worship  or  veneration  towards  them.  But  the  ocmtem- 
plation  and  knowledge  of  their  nature,  power  and  illusions,  not 
only  firom  pass^ee  of  Scripture,  but  from  reason  or  experience, 
is  not  the  least  part  of  ^iritual  wisdom.  So  oertainly  says 
the  Apostle,  "  We  are  not  ignontat  of  his  stratagems.  "*  And 
it  ia  no  more  unlawful  to  inquire  the  nature  of  evil  sjnrits 
in  Natural  Theology,  than  to  inquire  the  force  of  poisons  in 
Physics,  or  the  nature  of  vice  in  Ethics.  But  tlds  port  of 
knowledge  touching  angels  and  apirita  I  cannot  note  as  de- 

■  Colosa.  il  4.  and  18.  ■  3  Curinth.  ii.  11. 
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ficient,  seeing  maaj  liave  occupied  themBelvee  in  it  I  may 
rather  challenge  no  small  part  of  it,  in  many  of  the  writ«rs 
thereof,  a^  superstitious,  fabulous,  and  fantasticaL 


T?u  divuitm  of  Natural  I^ihsophy  into  SpeculatiTe  and  Opera- 
tive ;  and  that  these  two  ghould  be  kept  ieparate,  both  in  th^ 
intejUion  of  the  writer  and  in  the  body  of  the  treatise. 

Leatinq  therefore  Natural  Theology  (to  which  I  refer  tiie  in- 
quiry concerning  Spirits  as  an  appendix),  let  us  now  proceed  to 
the  second  part;  namely,  that  concerning  Nature  and  Natural 
Philoaopliy.  It  was  well  s^d  by  Democritus,  "  That  the  truth 
of  nature  lies  hid  in  certain  deep  mines  and  caves."'  It  was 
not  ill  Biud  by  the  alchemists,  "  That  Vulcan  is  a  second  nature, 
and  imitates  that  dexterously  and  compendiously  which  nature 
works  oircuitously  and  in  length  of  lame."  Vfhj  therefore 
should  we  not  divide  Natural  Ptulosopby  into  two  parts,  the 
mine  and  the  furnace ;  and  make  two  profeasions  or  occiipatioas 
of  natural  philosophers,  some  to  be  miners  and  some  to  be 
smiths  ?  And  certainly  thongh  I  may  seem  to  say  this  in  sport, 
yet  I  think  a  divluon  of  this  kind  most  useful,  when  pro- 
pounded in  familiar  and  scholaatJcal  terms ;  namely,  that  llie 
doctrine  of  Natural  Philosophy  be  divided  into  the  Inquisition  of 
Causes,  and  the  Production  of  EfiTeets ;  Speculative  and  Opera- 
tive. The  one  searching  into  the  bowels  of  nature,  the  other 
shaping  nature  as  on  an  anviL  And  though  I  am  well  aware 
bow  close  is  the  intercourse  between  causes  and  effects,  so  that 
the  explanations  of  them  must  in  a  certun  way  be  united  and 
conjoined;  yet  because  all  true  and  fruitful  Natural  Philo- 
sophy has  a  double  scale  or  ladder,  ascendent  and  descendent, 
ascending  from  experiments  to  axioms,  and  descending  from 
axioms  to  the  invention  of  new  experiments ;  therefore  I  judge 
it  most  requisite  that  these  two  parts,  the  Speculative  and  the 
Operative,  be  considered  separately,  both  in  the  intention  of 
the  writer  and  in  the  body  of  the  treatise. 

■  Diog.  leert.  In  Fjirho.  &  7S. 
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CHAP.  IV. 

The  dhitioH  of  Speculative  doetriw_  eoneeming  natttre  into 
Physic  (special)  and  Metaphyeic.  Whereof  Phync  inquire* 
of  the  Efficient  Cause  and  the  Material ;  Metaphyxie  of  the 
Final  Cause  and  the  Form.  Tlie  dtvition  of  Phync  {tpeeial) 
into  the  doctrine  concerning  tlie  Principles  of  Things,  coneem- 
ing  the  Fabric  of  Things,  or  the  world,  and  concerning  the 
Variety  of  Things.  The  division  of  the  doctrine  eoneeming  the 
Variety  of  Thingi  into  doctrine .  concerning  thingt  CouOTete, 
and  doctrine  concerning  tlangi  Abstract;  'Phe  division  of  the 
doctrine  concerning  things  Concrete  i»  referred  to  the  tame 
divixiom  which  Natural  Hittorg  reeeivea.  The  division  of  the 
doctrine  coneemiTtg  thingi  Abstract  into  doctrine  eoncerainff 
the  ConfigurationB  of  Matter  and  doctrine  concerning  Mo- 
tions. Two  Appendices  of  Speculative  Phytic,  Natural 
Problems  and  Dogmas  of  the  Ancient  Philosophers.  The 
division  of  Metaphysic  into  doctrine  concerning  Form  and 
the  doctrine  concerning  Final  Causes. 

That  part  of  Natural  Philosophy  which  is  SpecuIaUve  and 
Theoretical,  we  may  divide  into  Physio  special,  and  Mets- 
phyuc ;  wherein  I  dewe  men  to  observe  that  I  nse  the  word 
metaphysic  in  a  di&rent  sense  from  that  which  is  commonly 
received.  And  here  it  may  be  convenient  to  ezplun  my  general 
purpose  touching  the  use  of  terms ;  which  is,  as  well  in  this 
term  of  metaphysic,  as  in  other  cases  where  my  conceptions 
and  notions  are  novel  and  differfrom  the  ancient,  to  retain  with 
scrupulous  care  the  andent  terms ;  for  hoping  well  that  the 
very  order  of  the  matter  and  the  clear  explanation  which  I 
g^ve  of  everything  will  prevent  the  words  I  nse  from  being 
misunderstood,  I  am  otherwise  zealous  (as  far  as  may  stand 
with  truth  and  the  proScuence  of  knowledge)  to  recede  aa 
little  as  possible  from  antiquity,  either  in  terms  or  opinions. 
And  herein  I  cannot  a  little  marvel  at  the  boldness  of  Ari- 
stotle, who  was  stirred  by  such  a  spirit  of  difference  and  con- 
tradiction to  wage  war  on  all  antiquity,  undertaking  not  only 
to  cmn  new  words  of  science  at  pleasure,  but  to  extinguish  and 
obliterate  all  ancient  wisdom ;  insomuch  that  he  never  names  or 
menUons  an  ancient  author  or  opinion  but  to  reprove  the  one  and 
refute  the  other.  For  glory,  indeed,  and  drawing  followers  and 
disciples  he  took  tJie  right  coarse  therein.     For  certunly  in  the 
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promulgation  and  reception  of  philoaophio  trnUi  the  same  thing 
cornea  to  pass  that  was  noted  in  the  case  of  divine  tmth  ;  "  I 
came  in  my  Father's  name,  and  ye  received  me  not;  if  one 
ahall  come  in  lua  own  name,  him  ye  will  receive."'  But  ia 
this  divine  apborlam,  if  we  consider  to  whom  it  was  applied 
(namely,  to  Anti-Christ,  the  highest  deceiver  of  all  ages),  we 
may  discern  this  well,  that  the  coming  in  a  man'a  own  name, 
without  regard  of  antiquity  or  (so  to  say)  of  paternity,  is  no 
good  sign  of  truth,  though  it  be  oftentimes  joined  wi^  the 
fortune  and  success  of  "him  ye  will  receive."  But  of  Aristotie, 
BO  excellent  a  person  as  he  was,  and  so  wonderful  for  the  acute- 
ness  of  his  mind,  I  con  well  helieve  that  he  learnt  that  humour 
from  his  scholar,  whom  perhaps  he  emulated ;  the  one  aspiring 
to  conquer  all  nations,  the  other  to  conquer  all  opinions,  and  to 
estahlish  for  himself  a  kind  of  despotism  in  thought.  Wherein 
nevertbelese,  it  may  be,  he  may  at  some  men's  hands  who  are 
of  a  bitter  temper  and  a  shaip  tongue  get  a  Uke  title  as  his 
achohir  did; 

Felix  tGnaram  predo,  non  ntile  mnndo 


Felix  doctrina  pnedo.  Bus. 

Bat  to  me  on  the  other  side  (who  desire,  as  much  as  Ilea  in  my 
pen,  to  ground  a  sociable  intercourse  between  the  old  and  the 
new  in  learning)  it  seems  best  to  keep  way  with  antiquity 
in  all  things  lawful,  and  to  retain  the  ancient  terms,  though  I 
often  alter  their  sense  and  definitions ;  according  to  the  moderate 
and  approved  course  of  innovation  in  civil  matters,  by  which, 
when  the  state  of  things  is  changed,  yet  the  forms  of  words  are 
kept;  as  Tacitus  remarks,  "  The  names  of  the  magistrates  are 
the  same."* 

To  return  therefore  to  the  use  and  acceptation  of  the  term 
metaphtftic,  as  I  understand  the  word.  It  appears  by  that 
which  has  been  already  sud,  that  I  intend  Primitive  or  Summair 
Philosophy  and  Metapbyeio,  which  heretofore  have  been  con- 
founded as  one,  to  be  two  distinct  things.  For  the  one  I  have 
made  a  parent  or  common  ancestor  to  all  knowledge ;  the  other, 

■  St.  John,  r  49. 

■  CH  IiocaiiiX.  SI.:  —  Great  tUcf  of  ludona,  to  the  woild  Knl  forth 

A  dADgeroof  precedent 
Great  ttuef  of  karniDg,  && 
*  TBc.Aiiii.La 
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a  branch  or  portion  of  Katural  Philosophy.  Now  I  have  as- 
signed to  PrimitiTe  Philosophy  the  common  prindples  and 
azioDtB  Trhich  are.  promiscuouB  and  indifferent  to  eeverol 
sciences.  I  have  asu^ed  to  it  likewise  the  questton  of  the 
Belative  and  AdventitiouB  Conditions  of  Eseenoea  (which  I 
hare  termed  TraoscendentaU);  as  Mach,  little ;  Like,  Unlike ; 
PoBuble,  Imposable,  and  the  rest ;  with  this  proviuon  alone, 
that  they  be  handled  as  they  bare  efficacy  in  nature,  and  not 
logicay.y.  But  the  inquiry  concerning  God,  Unity,  the  nature 
of  Good,  Angels  and  Spirits,  I  have  referred  to  Natural  The- 
<dogy.  It  may  fairly  therefore  now  be  asked,  what  is  left  re- 
mftining  for  Metaphysic  ?  Cert^nly  nothing  beyond  nature ; 
but  of  nature  itself  much  the  most  excellent  part.  And  herein 
without  prejudice  to  truth  I  may  preserve  thus  much  of  the 
I  conceit  of  antiquity,  that  Physic  handles  that  which  is  most 
'  inherent  in  matter  and  therefore  transitory,  and  Metaphysic 
I  that  which  is  more  abstracted  and  6zed.  And  again,  tjiat 
Physic  supposes  in  nature  only  a  being  and  moving  and  natural 
necesBity ;  whereas  Metaphysic  supposes  also  a  mind  and  idea. 
For  that  which  I  shall  say  comes  perhaps  to  this.  But  avoiXng 
all  height  of  language,  I  will  state  the  matter  perspicuously 
and  familiarly.  I  divided  Natural  Philosophy  into  the  Inquiry 
of  Causes  and  the  Production  of  Effects.  The  Inquiry  of 
Causes  Ireferred  to  the  Theoretical  part  of  Philosophy.  This 
I  subdivide  into  Pbyuc  and  Metaphysic  It  follows  tliat  the 
true  difference  between  them  must  be  drawn  from  the  nature  of 
the  causes  that  they  inqiure  into.'  And  therefore  to  speak  plun 
.'I  and  go  no  further  about.  Physic  inquires  and  handles  the  Ma- 
j  terial  and  Efficient  Causes,  Metaphysic  the  Formal  nnd  Fina). 
'  Physic  then  comprehends  causes  vague,  variable,  and  re- 
spective ;  but  does  not  aspire  to  the  constanL 

Umaa  at  hie  dortscit,  et  Ium  nt  cem  Uqaeicit, 
Udo  eodemqne  igne.' 

Fire  is  the  cause  of  induration,  but  respeotive  to  clay ;  fire  ia 
the  cause  of  coUiquation,  but  respective  to  wax.  Now  I  will 
divide  Physic  into  three  doctrines.  For  nature  is  et&er  united 
and  collected,  or  diffused  and  distributed.  Nature  is  collected 
into  one,  either  by  reason  of  the  community  of  the  {oiniuples 
of  all  things,  or  by  reason  of  the  unity  of  the  integral  body  of 
the  universe.    And  thus  this  union  of  nature  has  begot  two  de- 

■  Tirg.  EcL  tUL  sa;  —  A*  tbe  ume  Arc  which  makea  the  aoft  da^  hard, 
Makea  hard  wax  soft. 
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partmentB  of  I%7ao ;  the  on«  concerning  the  first  principleB  of 
thinga,  the  other  oonceroing  the  structure  of  the  aniTerse,  or 
the  world ;  wluch  parts  I  have  likewise  -usually  termed  the 
doctrineB  oonceming  the  Sums  of  Thinga.  The  third  doctrine 
(which  handles  nature  diffused  or  distributed)  exhibits  all  the 
Tarielies  and  lesser  sums  of  things.  Hence  it  appears  that 
there  are  three  pbfucal  doctrines  in  all :  concerning  the  prin- 
ciples of  things;  concerning  the  world  or  structure  of  the 
universe ;  and  conccrmng  nature  manifold  or  difiiised.  Which 
last,  as  I  have  Bud,  includes  all  variety  of  things,  and  is  but 
as  a  gloss  or  paraphrase  attending  upon  the  text  of  natural 
history.  Of  these  three  I  cannot  report  any  as  totally  defi- 
cient; but  in  what  truth  or  perfection  they  are  handled,  I  make 
not  here  any  judgment. 

But  Phymo  difiPused,  which  touches  on  the  variety  and  par- 
ticnlarity  of  things,  I  will  again  divide  Into  two  parts :  Phyuo 
concerning  things  Concrete,  and  Physio  concerning  thhigs 
Abstract;  or  Physic  concerning  Creatures,  and  Physio  con- 
cerning Katures.  The  one  (to  make  use  of  logical  terms)  in- 
quires concerning  eabstancee,  with  every  variety  of  their 
accidents;  and  the  other,  concerning  acddents,  through  every 
variety  of  substances.  For  example,  if  the  inquiry  be  about  a 
lion,  or  an  oak,  these  support  many  different  accident^ ;  if  con- 
trariwise, it  be  about  heat  or  gravity,  these  are  found  in  many 
different  substances.  But  as  all  Phydc  lies  in  a  middle  term 
between  Natural  History  and  Metaphy^c,  the  former  part 
(if  you  observe  rightly)  comee  nearer  to  Natural  History, 
the  latter  to  Metapbysio.  Concrete  Physic  is  subject  to  the 
same  division  as  Natural  Hbtory ;  being  conversant  either 
with  the  heavens  or  meteors,  or  the  globe  of  earth  and  sea,  or 
the  greater  cdlegea,  which  they  call  the  elements,  or  the 
lesser  colleges  or  spei^es,  as  also  with  pretergenerations  and 
inechanic&  For  in  all  these  Natural  History  investigates  and 
relates  the  &ct,  whereas  Physic  likewise  examines  the  causes; 
I  mean  the  variable  causes,  that  is,  the  Material  and  Effi- 
cient Among  these  parts  of  Fhy^c  that  which  inquires  oon- 
ceming the  heavenly  bodies,  is  altogether  imperfect  and  de- 
fective, though  by  reason  of  the  dignity  of  the  subject  it 
deserves  spe<ual  consideratiou.  Astronomy  has  indeed  a  good 
foundation  in  phenomena,  yet  it  is  weak,  and  by  no  means 
sound ;  but  astrology  is  in  most  parts  without  foundatitm 
even.     Certwily  astronomy  offers  to  the  human  intellect  a 
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Tictjm  like  that  which  PromeAena  offered  in  decot  to  Ja|u- 
ter.  Froinelliem,  in  the  place  of  a  real  ox,  hrought  to 
the  altar  the  hide  of  an  ox  of  great  size  and  beauty,  Btuffed 
with  straw  and  leaves  and  twigs.  In  like  manner  astro- 
nomy presents  only  the  exterior  of  the  heavenly  boiliee  (I 
mean  the  number  of  the  stare,  their  positions,  motions,  and 
periods),  as  it  were  the  hide  of  the  heavens ;  beautiful  indeed 
and  skiUulIy  arranged  into  systems ;  but  the  interior  (namely 
the  physical  reasons)  is  wanting,  out  of  which  (with  the  help  of 

'  astronomical  hypotheses)  a  dieory  might  be  densed  which  would 
Dot  merely  satiefg  the  phenomena  (of  which  kind  many  might 
witli  a  little  ingenuity  be  contrived),  but  which  would  set  forth 
the  substance,  motion,  and  influence  of  the  heavenly  bodies  as 
they  really  are.  For  long  ago  have  thoee  doctrines  been  exploded 
of  the  Force  of  the  First  Mover  and  the  Solidity  of  the  Heaven, 

I  — the  stars  being  supposed  to  be  fixed  in  their  orbs  like  nmls 

'  in  a  root  And  with  no  better  reason  is  it  affirmed,  that  there 
are  different  poles  of  the  zodiao  and  of  the  world ;  that  there  ia 
a  Second  Mover  of  counteraction  to  the  force  of  the  first ;  that 
all  the  heavenly  bodies  move  in  perfect  circles ;  that  there  are 
eccentrics  and  epicycles  whereby  the  constant^  of  motions  in 

'  perfect  circles  is  preserved ;  that  the  moon  works  no  ohai^  or 
violence  in  the  regions  above  it:  and  the  like.  And  it  is  the 
absurdity  of  these  opinions  that  has  driven  men  to  the  diurnal 
motion  of  the  earth ;  which  I  am   convinced  ia  most  false. 

'But  there  is  scarce  any  one  who  has  made  inquiries  into  the 
physical  causes,  as  well  of  the  substance  of  the  heavens  both 

'  stellar  and  interstellar,  as  of  the  relative  velocity  and  slowness 
of  the  heavenly  bodies ;  of  the  different  velocity  of  motion  in 
the  same  planet ;  of  the  course  of  motions  from  east  to  west, 
and  contrary ;  of  their  progresmone,  stationary  positions,  and 
retrogressions ;  of  the  elevation  and  fidl  of  motions  in  apogee 
and  perigee ;  of  the  obliquity  of  motions,  either  by  spirals 
winding  and  unwinding  towards  the  Tropics,  or  by  those  curves 
which  they  call  Dragons ;  of  the  poles  of  rotation,  why  they 
are  fixed  in  such  part  of  the  heaven  rather  than  in  any  other ; 
and  of  some  planets  being  fixed  at  a  certun  distance  from  the 
sun : — such  an  inquiry  as  this  (I  say)  has  hardly  been  attempted ; 
but  all  the  labour  is  spent  in  mathematical  observations  and 
demonstrations.  Such  demonstrations  however  only  show  how  . 
all  these  things  may  be  ingenbualy  made  out  and  disentangled. 
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Dot  how  &ey  may  truly  enbaist  in  nature ;  and  indicate  the  1 
apparent  motions  only,  aad  a  system  of  machinery  arbitrarily  I 
devised  and  arranged  to  produce  them, — not  the  very  causes  J 
and  tmth  of  things.  Wherefore  astronomy,  as  it  novr  is,  is 
^rly  enough  ranked  among  the  mathematical  arte,  not  without 
disparagement  to  its  dignity ;  seeing  that,  if  it  chose  to  mwntain 
its  proper  office,  it  onght  rather  to  be  accounted  as  the  noblest 
part  of  Physics.  For  whoever  shall  set  aade  the  imaginary 
divorce  between  superlunary  and  sublunary  things,  and  diall 
well  observe  the  most  universal  appetites  and  passions  of  matter 
(which  are  powerful  in  both  globes  and  make  themselves  felt 
throQgh  the  oniversal  frame  of  things),  will  obbun  clear  infor- 
mation of  heavenly  things  from  those  which  are  seen  amongst 
us;  and  on  the  other  hand,  from  that  which  passes  in  the 
heavens  he  will  gain  no  slight  knowledge  of  some  motions  of  the 
lower  world  as  yet  undiscovered ;  not  only  in  as  far  as  the  latter 
are  influenced  by  the  former,  but  in  as  far  as  they  have  common 
passions.  Wherefore  this,  the  physical  part  of  astronomy,  I 
pronounce  defident;  giving  it  the  name  of  Living  AMtrtmomy, 
in  distinction  from  that  stuffed  ox  of  Prometheus,  which  was 
an  ox  in  figure  only. 

As  for  Astrology,  It  is  so  full  of  superatition,  that  scarce 
anything  sound  can  be  discovered  in  it  notwithstanding, 
I  would  rather  have  it  purified  than  altogether  rejected.  If 
however  anyone  maintuns  that  this  science  is  not  based  on 
reason  or  phy^cal  speculations,  but  on  blind  experience  and 
Ae  observations  of  many  ^es,  and  on  that  ground  refuses  the 
test  of  physical  reasons  (as  the  Chaldeans  professed  to  do) ;  he 
may  on  the  same  grounds  bring  bach  auguries,  and  believe 
in  divination,  entn^,  and  all  kinds  of  fables ;  for  all  these 
are  set  forth  as  the  dictates  of  long  experience  and  traditions 
passed  from  hand  to  hand.  But  for  my  part  I  admit  astrology 
as  a  part  of  Phyuc,  and  yet  attribute  to  it  nothing  more 
than  is  allowed  by  reason  and  the  evidence  of  things,  all 
fictions  and  superstitions  being  set  aside.  To  consider  the 
matter  however  a  litlle  more  attentively.  In  tiie  first  place 
what  an  jdle  invention  is  that,  that  each  of  the  planets  reigns 
in  torn  for  an  hom:,  so  that  in  the  space  of  twenty-four  hours 
esdi  has  three  rdgna,  leaving  three  hours  over  I  And  yet  this 
conceit  was  the  origin  of  our  diviuon  of  the  week  (a  thing  so 
ancient  and  generally  received) ;  as  is  veiy  evident  trian  the 

Digitizecy  Google 


350  TRANSLATiOB   OF   THE  "  DE  AUGMENTIS." 

alternation  of  days ;  for  the  ruling  planet  at  the  beginning  of 
the  succeeding  day  ia  always  the  fourth  in  order  from  the 
planet  of  the  preTiouB  one,  by  reason  of  the  three  enpemn- 
merary  hours  of  which  I  have  spoken.  Secondly,  I  do  not 
hesitate  to  reject  as  an  idle  saperatition  the  doctrine  of  horo- 
scopes and  the  distrihnlion  of  houses ;  which  is  the  very  delight 
of  astrology,  and  has  held  a  sort  of  Bacchanalian  revelry  in 
the  heavenly  T^oas.  Nor  can  I  sufficiently  wonder  how  Ulnft- 
triouB  men  and  eminent  in  astrolt^  have  rested  them  on  such 
alight  foundations ;  for  they  say  that  as  experience  proves  that 
the  solstices,  equinoxes,  new  moons,  full  moons,  and  the  greater 
revolutions  of  the  stars,  exercise  a  great  and  manifest  in- 
fluence over  natural  bodies,  it  follows  that  the  more  exact  and 
subtle  positions  of  the  stars  must  produce  effects  likewise  more 
exquisite  and  secret.  But  they  ought  first  to  have  excepted 
the  operations  of  the  sun  by  manifest  heat,  and  likewise  the 
magnetic  influence  of  the  moon  on  the  half-monthly  tidea 
(for  the  daily  ebb  and  flow  of  the  sea  is  another  tiling), 
and  then  they  will  find  the  powers  of  the  rest  of  the  planets 
over  natural  things  (as  far  as  they  are  approved  by  experience) 
very  weak  and  slight,  and  almost  invi^ble,  even  in  the  greater 
revolutions.  And  therefore  they  should  argue  in  a  manner 
directly  contrary ;  that  as  those  greater  revolutions  have  so  little 
influence,  these  nice  and  minute  differences  of  potions  have 
I  no  power  at  alL  Thirdly,  those  &talities,  that  the  hour  of 
nativity  or  conception  influences  the  fortune  of  the  birth,  the 
hour  of  commencement  the  fortune  of  the  enterprise,  the  hour 
of  inquiry  the  fortune  of  the  thing  inquired  into,,  and  in 
short,  the  doctrines  of  nativitUa,  elections,  inqtariea,  and  the 
like  frivolitieB,  have  in  my  judgment  for  the  most  part  nothing 
sure  or  solid,  and  are  plainly  refuted  and  convicted  by  phyrioal 
reasons.  It  remains  therefore  to  declare  what  I  retwn  oe 
approve  of  in  astrology,  and  what  ia  deficient  in  that  which  I 
approve.  For  this  last  it  is  (the  pointing  out  of  deflcienciea) 
which  is  the  object  of  this  discourse  ;  for  otherwise  (as  I  have 
often  said)  I  cannot'  stay  to  censure.  Among  the  received 
doctrines,  then,  I  think  that  concerning  revolutiofu  has  more 
soundness  than  the  rest.  But  it  will  perhaps  be  better  to  lay 
down  certtun  rules,  as  a  standard  by  which  we  may  weigh  and 
examine  astrological  matters,  so  as  to  retain  what  is  useftil  and 
to  reject  what  is  frivolous.  First  then,  as  I  have  before  adviaed. 
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let  the  greater  revolutions  be  retained,  bnt  tiie  smaller  reToln- 
tiooB  of  horoscopes  and  honaes  be  dismlsaed.  The  former  are 
like  great  guns,  and  can  strike  ironi  afar ;  tlie  latter  are  like 
Uttle  bows,  and  cannot  transmtt  their  force  over  much  space. 
Secondly ;  the  operation  of  ^e  heavenly  bodies  does  not  affect 
all  kinds  of  bodies,  but  only  the  more  tender ;  such  as  humours, 
ur  and  spirit ;  here  however  the  operations  of  the  heat  of  the  sun 
and  heavenly  bodies  most  be  excepted ;  which  doubtless  pene- 
trates both  to  metals  and  to  a  great  number  of  subterraneous 
bodies.  Thirdly;  every  operation  of  heavenly  bodies  extends 
rather  to  masses  than  to  individuals ;  though  it  affects  indirectly 
some  individuals  also;  such,  namely,as  are  more  susceptible,  and 
of  sofler  wax  as  it  were,  than  the  rest  of  their  species ;  ae  when 
a  pestilent  condition  of  lur  seizes  on  the  less  remsting  bodies  and 
passes  by  those  which  have  more  power  of  resistance.  The 
fourth  rule  is  not  unlike  the  preceding ;  every  operation  of  the 
heavenly  bodies  sheds  its  influence  and  power,  not  on  small 
periods  of  time  or  within  narrow  Umita,  but  upon  the  larger 
spaces.  And  tlierefore  predictions  of  the  temperature  of  the 
year  may  poe^bly  be  true ;  but  those  of  particular  days  are 
rightiy  held  of  no  account  The  last  rule  (which  has  always 
been  held  by  the  wiser  astrol<^ers)  is  that  there  is  no  &tal  neces- 
uty  in  the  stare ;  but  tint  they  rather  incline  than  compeL  I  will 
add  one  thing  be«des  (wherein  I  shall  certunly  seem  to  take  part 
with  astrology,  if  it  were  reformed) ;  which  is,  that  I  hold  it  for 
certun  that  the  celestial  bodies  have  in  them  certain  other 
influences  besides  heat  and  light ;  which  very  inflnencea  how- 
ever act  by  those  rules  laid  down  above,  and  not  otherwise. 
But  these  lie  concealed  in  the  depths  of  Physic,  and  require  a 
longer  dissertation.  I  have  thotight  fit  therefore  (on  d»e  con- 
sideration of  what  has  been  said)  to  set  down  as  a  desideratum 
an  astrolf^  framed  in  conformity  with  these  priociplee ;  and 
as  I  hnve  termed  Astronomy  based  on  Physical  Reasons  Living 
Astronomy,  so  Astrology  similarly  grounded  I  call  Sane 
Aitroloffy.  And  though  what  I  have  already  said  will  in  no 
slight  d^p%e  contribute  to  the  rectification  and  completion  of 
this  art,  yet  according  to  my  custom  I  will  odd  a  few  remarks 
which  will  clearly  explun  out  of  what  materials  it  should  be 
compoaed,  and  to  what  end  it  should  be  applied.  In  the  first 
place,  let  there  be  received  into  Sane  Astrology  tiie  doctrine 
Qonceming  the  commixture  of  rays;  that  is  the  conjunctions. 
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oppoutioDS,  and  other  oombiDalioiis  or  aspects  of  plaaets  widi 
regard  to  one  another.  And  to  this  Bame  part  alao  I  refer  die 
passage  of  the  planets  through  the  signs  of  the  zodiac,  and 
their  position  under  the  Bame  Bigns;  for  the  poution  of  a 
pUnet  under  a  sign  is  a  kind  of  conjunction  of  it  vltb  the 
stars  of  that  sign.  And  in  like  manner  also  ought  the  opposi- 
tions and  other  combinations  of  the  planets  with  regard  to  the 
Btars  of  the  signs  to  be  observed  ;  which  has  not  hitherto  been 
folly  done.  But  these  commixtures  of  the  ra^  of  fixed  stars 
with  one  another,  though  useful  in  contemplating  the  struc- 
ture of  the  oniverse  and  the  nature  of  the  re^ons  lying  below 
them,  are  of  no  avul  for  predictions,  because  they  are  always 
alike.  Secondly,  let  ihere  be  received  the  approaches  of  each 
individual  planet  to  the  perpendicular,  and  its  regresaons  &om 
it,  according  to  the  climates  of  conntriee.  For  every  planet,  no 
less  than  the  sun,  has  its  summer  and  winter,  in  which  as  its 
rays  fall  more  or  less  perpendicular,  &eir  force  ia  stronger  or 
weaker.  For  I  have  no  doubt  but  that  the  moon  in  Leo 
has  more  power  over  natural  bodies  in  our  planet  than  when  in 
Pisces ;  not  because  when  in .  Leo  the  moon  aiFectfl  the  heart* 
and  when  in  Pisces  the  feet,  as  they  talk ;  but  by  reason  of  her 
elevation  towards  the  perpendicular  and  approximation  to  the 
lai^r  stars,  in  the  same  manner  as  the  sun.  Thirdly,  let  there 
be  received  the  apogees  and  perigees  of  the  planets,  wi<ii  a 
sufficient  distinction  as  to  what  is  due  to  the  inherent  vigour  of 
ihe  planet,  and  what  to  its  proximity  to  us.  For  a  planet  is 
more  active  in  ita  apogee  or  elevation,  but  more  commnnicatiTe 
in  its  perigee  or  descent  Foorthly,  let  there  be  recdved  (to 
speak  summarily)  all  the  remaining  accidents  of  the  motions  of 
planets ;  what  are  the  accelerations  and  retardations  of  each  in 
ita  course ;  what  their  pn^reseions,  actions,  and  regresuons ; 
what  their  distances  from  the  sun,  combustions,  increases  and 
diminutions  of  light,  eclipses  and  the  like ;  for  all  these  things 
help  to  make  the  rays  of  the  planets  act  more  forcibly  or  more 
feebly,  and  in  different  modes  and  with  different  virtues. 
These  four  remarks  relate  to  the  radiations  of  the  stars. 
Fifthly,  let  everything  be  received  which  may  in  any  way 
^sclose  and  ex^dain  the  natures  of  the  stars,  whether  erratic  or 
fixed,  in  iheir  proper  essence  and  activity ;  as  their  mze,  thetr 
colour  and  aspect,  their  twinkling  and  vibration  of  light,  their 
situation  with  reference  to  the   poles  or  the   equinox,  their 
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■steriBtns ;  vhich  <^  th«m  are  more  mingled  with  other  stars 
and  whi(^  more  aolitary ;  which  ore  higher,  and  whidi  lower ; 
which  of  the  fixed  stars  are  within  the  path  of  the  sun  and 
I^anetB  (that  is  within  the  zodiac),  and  which  without;  which 
of  the  planets  is  swifter,  which  slower;  which  of  them  more 
in  the  ecliptic,  and  which  deviate  to  right  or  left  of  it ;  which 
of  them  ma;  be  retrograde,  and  which  cannot ;  which  of  them 
vmj  be  at  any  distance  from  the  son,  and  which  of  them  are 
confined  to  a  certain  limit;  which  of  them  move  swifter  in 
perigee,  which  in  apogee ;  finally  the  anomalies  of  Mare,  the 
vaodering  <^  Venus,  the  labours  and  wonderful  paemona  which 
bare  been  detected  more  than  once  both  in  the  Sun  and  Venus ; 
and  any  other  things  of  the  like  nature.  Lastly  let  there  be 
received  also  the  particular  natures  and  inclinations  of  the 
planets,  and  likewise  of  the  fixed  stars,  as  handed  down  by 
tradition ;  which  as  they  are  transmitted  with  very  general 
consent,  oi^ht  not  (except  when  they  are  plainly  at  variance 
with  phyocal  reasons)  to  be  lightly  rejected.  From  such  obser- 
vations is  Sane  Astrology  constructed,  and  by  them  alone  shouM 
sdiemes  of  the  heavens  be  formed  and  interpreted. 

Sane  Astrolc^  is  applied  more  confidentiy  to  predictiotu,  but 
mare  cautiously  to  eUctioat ;  in  both  coses  however  within  due 
limits.  Predictiotu  may  be  made  of  comets  to  come,  which 
(I  am  inclined  to  think)  may  be  foretold ;  of  all  kinds  of  meteors, 
of  floods,  dnwights,  heats,  frosts,  earthquakes,  irruptions  of 
water,  eruptions  of  fire,  great  winds  and  runs,  the  various 
seasons  of  the  year,  plagues,  epidemic  diseases,  plenty  and 
dearth  of  grwn,  ware,  seditions,  scluBma,  transmigrations  of 
peoples,  and  in  short  of  all  c(MDmotionB  or  greater  revolutions  of 
things,  natural  as  well  as  civil  Bat  these  predictions  may  also 
be  made  (though  not  so  certiunly)  with  reference  to  events  more 
special  and  perhaps  singular,  if  after  the  general  inclinations 
of  such  times  and  seasons  have  been  ascertained,  they  be 
appUed  with  a  clear  judgment,  either  phydcal  or  political,  to 
those  apecies  or  individuals  which  are  most  liable  to  accidents 
of  this  nature ;  as  for  instance,  if  any  one  from  a  foreknowledge 
of  the  seasons  of  the  year  shall  pronounce  them  more  favourable 
or  injarions  to  olives  than  to  vines,  to  pulmonary  than  to  liver 
oomplaintfl,  to  the  inhabitants  of  hills  than  to  those  of  valleys, 
to  monks  than  to  courtiers  (by  reason  of  their  different  manner 
of  living);   or  if  any  one  &om  knowledge  of  the  influence 
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which  celestial  bodies  have  npon  hnman  minds  shoold  discover 
it  to  be  more  faTomable  or  more  adverse  to  peoples  tiian  to 
kings,  to  learned  and  iaquiaitive  men  than  to  bold  and  war- 
like, to  men  of  pleasure  than  to  men  of  business  or  politicians. 
There  are  innumerable  things  of  this  kind ;  bat  they  require  (as 
I  sud  before)  not  only  that  general  knowledge  derived  from  the 
Btara  (which  are  actives),  but  also  a  particular  knowledge  of 
the  subjecta  (which  are  pasuves).  Nor  are  eUetums  to  be 
altogether  rejected ;  but  leas  confidence  is  to  be  placed  in  them 
than  in  predictions.  For  we  see  that  id  planting  and  sowing 
and  grafting,  observation  of  the  age  of  the  moon  is  a  thing  not 
alt(^ether  fiivolouB.  And  there  are  many  instances  of  the  kind. 
But  these  elections  also,  even  more  than  predictions,  mnst  be 
guided  by  our  rules.  And  it  mnst  always  be  observed,  that 
elections  hold  good  in  those  cases  only  where  both  the  virtue  of 
the  heavenly  bodies  ia  such  as  does  not  quickly  pase,  and  the 
action  of  the  inferior  bodies  is  such  as  is  not  suddenly  accom- 
plished ;  which  is  the  case  in  those  examples  cited  above ;  for 
neither  the  changes  of  the  moon  nor  the  gR>;wth  of  [Jants  are 
effected  in  an  instant  As  for  those  which  depend  upon  exact- 
ness to  a  moment,  they  are  to  be  rejected  altogether.  But  many 
such  cases  are  to  be  found  likewise  (though  a  man  would  not  think 
it)  in  elections  concerning  civil  matters.  And  if  any  one  com- 
plnine  that  while  I  have  given  some  indication  of  the  materials 
Irom  which  this  improved  astrology  may  be  extracted,  and  like- 
wise of  the  purposes  for  which  it  may  be  advantageously  used, 
I  have  8wd  nothing  about  the  manner  of  extracting  it,  he  does 
not  deal  fairly  with  me ;  for  he  requires  of  me  the  art  itself,  for 
which  I  am  not  accountable.  Upon  the  question  which  he  asks 
however  I  will  say  thus  much.  There  are  four  ways  only  by 
which  this  science  can  be  approached.  First  by  future  experi- 
ments; secondly  by  past  experiments;  thirdly  by  traditions;  and 
lastly  by  physical  reasons.  With  regard  to  future  experiments, 
what  need  is  there  of  saying  anything  ?  se^g  it  requires  many 
ages  to  collect  a  sufficient  number  of  them ;  so  that  it  is  oeeless 
to  speculate  about  them.  For  past  experiments,  they  are  no 
doubt  within  man's  reach ;  though  to  collect  them  is  a  work  of 
great  labour,  and  one  requiring  much  leisure.  For  astrologers 
(if  they  would  do  themselves  justice)  may  futbfully  extract 
from  history  all  the  greater  disasters  (as  inundations,  plagues, 
battles,   seditions,   deaths  of  kings,  and  the  like),  and  may 
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e  (not  according  to  the  subtletieB  of  horoecopes,  but  hj 
thoee  rules  of  reTolutiona  which  I  have  shadowed  out)  what  the 
poeitJon  of  the  heavenly  bodies  was  at  the  times ;  so  that 
where  there  is  found  a  manifest,  agreement  and  coincidence 
of  eTeDt«>  there  a  probable  rule  of  prediction  may  be  established. 
As  to  traditions,  they  must  be  carefully  sifted,  that  what  is 
plunly  repugnant  to  physical  reasons  may  be  rejected,  and  what 
is  in  conformity  with  them  may  stand  upon  its  own  authority. 
Lastly  of  phyucal  reasons,  those  are  most  adapted  to  tiiia 
investigation  which  make  inquiry  into  the  universal  appetites 
and  passiuw  of  matter,  and  the  simple  and  genuine  motions  of 
bodies.  For  upon  these  wings  we  ascend  most  safely  to  these 
celestial  material  substances.  And  so  much  for  Sane  Astrology, 
Of  astrological  insanity  (besides  those  fictions  which  I  re- 
marked above)  there  is  another  portion,  which  must  not  be 
omitted ;  though  it  ought  properly  to  be  excluded  from  astro- 
It^,  and  removed  to  what  is  called  celestial  magic  It  reet« 
upon  a  wonderful  figment  of  the  human  mind, — namely,  that 
any  favourable  position  of  the  stars  may  be  received  on  seals 
or  signets  (say  of  some  metal  or  gem  qualified  for  the  purpose), 
by  which  the  felicity  of  the  hour,  which  would  otherwise  pass, 
may  be  arrested  and  as  it  were  fixed  as  it  files.  So  the  poet 
complains,  heavily  that  so  noble  an  ancient  art  should  have 
been  lost 

Annolos  lofluo  non  vivit  minu  Olytnpo, 

Nod  migu  ingentoa  hnmili  sub  lumine  Fboelxx 

Pert  gemma,  ant  celso  diTolau  cudine  Lnnaaa' 

It  b  true  that  the  relics  of  sunts  and  their  virtues  have  been 
allowed  by  the  Church  of  Borne  (for  in  divine  and  immateriate 
things  lapse  of  time  does  not  matter) ;  but  to  treasure  up  the 
relics  of  heaven,  whereby  the  hour  which  is  already  past  and 
as  it  were  dead  should  revive  and  be  continued,  is  mere  super- 
stition. Let  these  fancies  then  be  dismissed,  if  the  Muses  be 
not  turned  to  old  women. 

Abstract  Phymcs  may  most  rightly  be  divided  into  two  parts 
—  the  doctrine  cooceniing  the  Configurations  of  Matter,  and 
the  doctrine  concerning  Appetites  and  Motions.  Both  of  these 
I  will  cursorily  enumerate,  and  thence  may  be  derived  some 

■  Not  now  th«  ring  can  id  iu  circlet  Rore 
Hcafeo'a  liviDg  inflaence ;  the  gem  no  more 
Beoeatb  its  modest  lustre  bears  the  might 
Of  the  great  orba  (hat  goTem  day  and  night. 
t.t.% 
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shadow  of  the  true  Phj^c  of  AbBtracta.  The  Cof^figvrationt 
of  Matter  are.  Dense,  Rare;  Heavy,  Light;  Hot,  Cold 
Tangible,  Fneamatic ;  Volatdle,  Fixed;  Determinate,  Fluid 
Moist,  Dry;  Fat,  Crude;  Hard,  Soft;  Fra^le,  Tensile 
Poroue,  Close ;  SpirttnouB,  Jejune ;  Simple,  Compound 
Absolute,  Imperfectly  Mixed ;  Fibrous  and  Venous,  Simple 
of  Stmcture,  or  Equal ;  Similar,  Dissimilar ;  Spedfic,  Non- 
Speofic;  Organic,  Inorganic;  Animate,  Inanimate.  Furthra 
I  do  not  go.  For  Sensible  and  Insen^ble,  Batiooal  and  Ir^ 
rational,  I  refer  to  the  doctrine  concerning  Man.  Of  Appetite* 
and  Motions  there  are  two  kinda.  There  are  mmple  motions, 
is  which  lies  the  root  of  all  natural  actions,  subject  to  the  con- 
ditions of  the  configorations  of  matter.  And  there  are  Com- 
pound or  Produced  Motions;  with  which  last  the  received 
philosophy  (which  takes  but  slight  hold  of  the  body  of  nature) 
commences.  But  compound  motions  of  thla  kind  (such  as 
Generation,  Corruption,  and  tbe  rest)  ought  to  be  accounted  as 
the  sums  or  products  of  simple  motions,  rather  than  as  {trimitive 
motions.  The  mmple  motions  are,  motion  of  BesittoHce — com- 
monly called  motion  to  jwevent  penetration  of  dimensio&B ; 
motion  of  Connexion — which  they'oall  motion  of  abh<»reDce  of 
a  vacuum;  motion  of  Liberty,  to  prevent  preternatural  com- 
preasion  or  extension ;  motion  into  a  New  Sphere,  pr  for  the 
purpose  of  rarefaction  or  condensation ;  motion  of  tlie  Second 
Connexion,  or  to  prevent  B(dution  of  continuity ;  motion  of  the 
Greater  Ctmgregation,  or  towards  masses  of  connatural  bodies, 
commonly  called  natural  motion ;  motion  of  I^etter  Congregation, 
commonly  called  motion  of  sympathy  and  antipathy ;  motion  of 
Ditpoiition,  or  for  the  ordering  of  the  parta  with  reference  to 
the  whole ;  motion  of  Aeeimilation,  or  multiplicatioD  of  its  own 
nature  upon  another  body ;  motion  of  Excitation,  where  the 
nobler  t^nt  excites  a  motion  dormant  and  latent  in  another; 
motion  of  Signature  or  Imprettion ;  that  is,  operatioD  without 
communication  of  substance ;  motion  of  Royalty,  or  restrunt 
of  other  motions  by  the  motion  predominant ;  motion  witkaat 
Umit,  or  spontaneous  rotation;  motion  of  Trepidation,  or 
Systole  and  Diastole,  in  Ixx^es  (that  is)  placed  between  things 
attractive  and  repugnant ;  lastiy,  motion  of  liepoie,  or  abhor- 
rence  of  motion,  wluch  is  also  causative  of  very  many  things. 
Such  are  Simple  Motions ;  which  truly  proceed  from  the  inward 
recesses  of  nature,  and  which  by  complication,  continuation. 
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alternation,  restrunt,  repetition,  and  Tarious  modes  of  combini^ 
ti<m>  form  those  compound  motions  or  earns  of  motiona  wbich 
are  generally  received,  <m:  others  like  them.  The  sums  of 
motion  are  mose  motions  so  much  talked  of,  —  generation,  cor- 
ruption ;  angmentation,  diminution ;  alteration,  and  looal  mo- 
tion ;  likewise  mixture,  separation ;  conTerelon.  There  renuun 
as  Appendices  of  Fh  jsic,  the  measuremxnU  of  motions ;  namely, 
what  b  the  effect  of  the  how  much  or  dote  in  nature ;  what 
of  distance,  which  is  not  unfitly  called  the  orb  of  virtue  or 
activity ;  what  of  rapidity  or  alownese ;  what  of  short  or  long 
delay ;  what  of  tiie  force  or  dulness  of  the  thing ;  what  of  the 
stimulus  of  Barrouoding  things.  And  these  are  genuine  parts 
of  the  true  Physic  of  Abstracts ;  for  in  the  configurations  of 
matter,  in  ample  motions,  in  the  some  or  aggr^ates  of  motions, 
and  in  the  measures  of  motions,  the  Physic  of  Abstracts  is  pei> 
feoted.  For  volontary  motion  in  i^nimula ;  the  motion  which 
takes  pUce  in  the  actions  of  tke  senses ;  motion  of  ima^natiou, 
appetite,  and  will ;  motion  of  the  mind,  determination,  and 
intellectual  Acuities ;  these  I  refer  to  their  own  proper  doc- 
trines. I  repeat  however  that  all  these  above  mentioned  are  to 
be  no  further  handled  in  Physic  than  the  inquiry  of  their 
Material  and  Efficient  causes ;  for  as  to  their  Formal  and  Final 
eauses  they  are  lehandled  in  Metaphysio. 

I  will  subjoin  two  notable  appendices  of  Phy^c,  which 
regard  not  so  much  the  matter  as  the  manner  of  inquiry ; 
namely  Prcblenu  of  Nature  and  DogmoM  of  Ancient  FhHotephert. 
The  first  is  an  appendix  to  nature  manifold  or  scattered ;  the 
otiier,  to  nature  united  or  summary.  Both  relate  to  the  skilful 
proposing  of  Douhti;  which  is  do  desfucable  part  of  science. 
Problems  deal  with  particular  doubts;  Dogmas  with  general 
ones,  concerning  first  principles  and  the  fabric  of  the  tmiverse. 
Of  Problems  there  is  a  noble  example  in  the  books  of  Ari- 
stotle ;  a  kind  of  wOTk  which  certainly  deserved  not  only  to 
be  honoured  witii  the  pruses  of  posterity  but  to  be  continaed 
by  thor  labours ;  seeing  that  new  doabts  are  duly  ariung.  In 
this  however  there  is  a  caution  to  be  applied,  which  is  of  great 
importance.  The  re^tering  and  proposing  of  doubts  has  a 
double  use:  first  it  guards  plulosc^hy  against  errors,  when 
upon  a  p<unt  not  dearly  proved  no  decieion  or  assertion  is  made 
(for  so  error  might  beget  error),  bat  judgment  is  suspended 
aod  Dot  made  positive ;  secondly,  doubts  once  registered  are  so 
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many  suckers  or  Bpon^s  wliich  continnally  draw  and  attract 
increase  of  knowledge ;  whence  it  cornea  that  thii^  which,  if 
douhts  had  not  preceded,  would  have  heen  pass^  hy  lightly 
without  observation,  are  through  the  sn^estion  of  douhta 
attentiTely  and  carefully  observed.  But  these  two  advantages 
are  scarcely  auflScient  to  countervail  one  inconvenience  which 
will  intrude  itaelf,  if  it  be  not  carefiilly  debarred ;  which  is 
that  a  doubt  if  once  allowed  as  just,  and  authorised  as  it  were, 
immediately  raises  up  champions  on  either  side,  by  whom  this 
same  liberty  of  donbting  is  transmitted  to  posterity ;  so  tiiat 
men  bend  their  wita  rather  to  keep  the  doubt  up  than  to  deter- 
mine and  solve  it  Of  this  examples  everywhere  occur  both  in 
lawyers  and  scholars,  who  when  a  doubt  has  been  once  admitted 
will  have  it  remain  for  ever  a  doubt,  and  hold  to  authority  in 
doubting  as  much  as  in  asserting ;  whereas  the  legitimate  use 
of  reason  is  to  make  doubtful  things  oert^  and  not  certain 
things  doubtful.  Wherefore  I  say  that  a  calendar  of  doubts  or 
pTohlenu  in  nature  is  wanting,  and  I  would  wish  it  to  be  taken 
in  hand;  if  only  care  be  taken  that  as  knowledge  daily  in- 
creases (which  it  cert^nly  will,  if  men  listen  to  me)  those 
doubts  which  are  oleariy  sifted  and  settled  he  blotted  out  from 
the  list  And  to  this  calendar  I  would  annex  another  of  no 
less  ntility ;  for  seeing  that  in  every  inquiry  there  are  found 
things  plunly  true,  things  doubtful,  and  things  plunly  false, 
it  would  be  moat  advantageous  to  add  to  the  calendar  of  doubts 
a  calendar  of  faltekoodi  and  popular  errors  prevalent  either  in 
natural  history  or  the  dt^mas  of  philosophers ;  that  the  sciences 
may  be  no  longer  troubled  with  them. 

With  regard  to  the  dogmas  of  the  ancient  philosophers,  as 
those  of  Pyth^oras,  Philolaus,  Xenophanea,  Anaxagoras, 
Parmenides,  Leucippus,  Democritns,  and  the  rest,  (which  men 
usually  pass  over  with  disdain),  it  will  not  be  amiss  to  look  upon 
them  somewhat  more  modestly.  For  though  Aristotie,  after  the 
Ottoman  fashion,  thought  that  he  could  not  reign  with  safety 
unless  he  put  all  lus  brethren  to  death,  yet  for  those  who  aim 
not  at  dominion  or  authority  but  at  the  inqairy  imd  illustration 
of  truth,  it  cannot  but  seem  a  useful  thing  to  behold  at  one 
view  the  several  opinions  of  different  men  touching  the  nature 
of  things.  2{ot  however  that  there  is  any  hope  of  gaining  any 
truth  of  the  purer  kind  from  these  or  the  like  theories.  For 
as  the  same  phenomena,  the  same  calcolations,  are  cconpatible 
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with  tbe  astrcatomical  principles  botli  of  Ptolemy  and  Coperni- 
ous ;  so  ibis  common  experience  of  which  we  are  now  in  pos- 
sesaioD,  and  the  ordinary  fiice  of  things,  may  adapt  itself  to 
many  difierent  theoriee ;  whereas  to  find  the  real  truth  requires 
another  manner  of  severity  and  attention.  For  as  Aristotle 
aays  degantly,  "  that  <^dren  when  they  begin  to  lisp  call 
every  woman  mother,  but  afterwards  come  to  distinguish  their 
own,"  so  certainly  experience  when  in  childhood  will  call  every 
philo80[d)y  mother,  hut  when  it  comes  to  ripeness  it  will  disoeni 
the  true  mother.  In  the  meantime  it  will  be  good  to  peruse 
the  several  differing  aystems  of  philosophy,  like  difTerent  glosses 
apon  nature ;  whereof  it  may  be  that  one  is  belter  in  one  place 
and  another  in  another.  Therefore  I  wish  a  work  to  be  com- 
piled with  diligence  and  judgment  out  of  the  lives  of  the 
ancient  philosophers,  the  coUectioD  of  plaeita  made  by  Plutarch, 
the  citations  of  Plato,  the  confutations  of  Aristotle,  and  the 
scattered  notices  which  we  have  in  other  books,  both  eocle- 
eiastical  and  heathen  (Lactantius,  Philo,  Pbilostratus,  and 
the  rest),  concerning  the  ancient  philotophie$.  For  I  do  not 
find  any  such  work  extant.  But  here  I  must  give  warning 
that  it  be  done  distinctly,  so  that  the  several  philosophies  may 
be  set  forth  each  throughout  by  itself,  and  not  by  titles  packed 
and  faggoted  up  tt^ther,  as  has  been  done  by  Plutarch.  For 
when  a  philosophy  is  entire,  it  supports  itself,  and  its  doctrines 
^ve  light  and  strength  the  one  to  tbe  other ;  whereas  if  it  be 
broken,  it  wiU  seem  more  strange  and  dissonant.  Certainly 
when  I  read  in  Taatus  of  the  actions  of  Nero  or  Claudius, 
invested  with  all  the  oircumstances  of  times,  persons,  and  ocoa* 
eions,  I  see  nothing  in  them  very  improbable ;  but  when  I 
read  tbe  same  in  Suetonius  Tranqulllus,  gathered  into  titles 
and  conunon  places,  and  not  presented  in  order  of  time,  they 
eeem  something  prodi^ous  and  quite  incredible.  And  the  case 
is  the  same  in  philosophy,  when  propounded  entire  and  when 
dissected  and  dismembered.  Neither  do  I  exclude  &om  this 
calendar  of  the  dogmas  of  the  old  philosophers  modem  theories 
and  doctrines;  such  aa  that  of  Theophrastus  Paracelsus, 
eloquently  reduced  into  a  body  and  harmony  by  Severinus  the 
Dane ;  or  that  of  Telesius  of  Consentium,  who  revived  the 
philoflophy  of  Parmenides,  and  so  turned  the  weapons  of  the 
Peripatetics  against  themselveB ;  or  of  Patricius  tbe  Venetian, 
who  sublimated  the  fames  of  the  Flatoniets ;  or  of  ovx  country- 
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man  Gilbert,  who  revived  the  doctrines  of  Philolaoa ;  or  of 
any  other  worthy  to  be  admitted.  Of  ttieae  however  (siiiGe 
their  entire  worka  are  extant)  I  would  only  have  snmmarieB 
made  therefrom  and  added  to  the  rest.  And  so  much  for 
Physic  and  its  Appendices. 

For  Metaphysic,  I  have  already  as^gned  to  it  the  inquiry  of 
Formal  and  Final  Causes ;  which  assignation,  as  &r  as  it  relates 
to  Forms,  may  seem  nugatory;  because  of  a  received  and 
inveterate  opinion  that  the  Essential  Forme  or  true  differencee 
o£  things  cannot  by  any  human  diligence  be  fonnd  ovt;  an 
opinion  which  in  the  meantime  implies  and  admits  that  the 
invention  of  Forms  is  of  all  parts  of  knowledge  the  worthiest 
to  be  aoDght,  if  it  be  posable  to  be  found.  And  as  for  the\ 
possibility  of  finding  it,  they  are  ill  discoverers  who  think  there 
is  no  land  where  they  can  see  nothing  but  sea.  But  it  is 
manifest  that  Plato,  a  man  of  sublime  wit  (and  one  that 
surveyed  all  things  as  from  a  lofty  cliff),  did  in  his  doctrine 
\  concerning  Ideas  descry  that  Forms  were  the  true  object  of 
;  knowledge ;  howsoever  he  lost  the  fruit  of  this  most  true  <^>inion 
,  by  considering  and  trying  to  apprehend  Forms  as  absolately 
I  abstracted  from  matter ;  whence  it  came  that  he  turned  aside 
to  theological  speculations,  wherewith  all  his  natonl  philo- 
sophy is  infected  and  polluted.  But  if  we  fix  our  eyes 
diligently  seriously  and  sincerely  upon  action  and  use,  it  will 
Dot  be  difficult  to  discern  and  nnderstand  what  those  Forma 
are  the  knowledge  whereof  may  wonderfully  enrich  and  benefit 
the  condition  of  men.  For  as  to  the  Forms  of  Substances  (Man 
only  excepted,  of  whom  the  Scripture  saith,  "  That  He  made 
man  of  the  dust  of  the  earth  and  breathed  into  his  nostrils  the 
breath  of  life,"  '  and  not  as  of  all  other  creatures, "  Let  the  earlii 
or  the  watera  bring  forth,"  ■) — the  Forms  of  Substances  I  say 
(as  they  are  now  by  compounding  and  transplanting  multi[^ed) 
are  so  perplexed  and  complicated,  that  it  is  either  vain  to  in- 
quire into  them  at  all,  or  such  inquiry  as  is  possible  should  be 
put  off  for  a  time,  and  not  entered  opon  until  forms  c^  a 
more  simple  nature  have  been  rightiy  investigated  and  dis- 
covered. For  as  it  would  be  neither  easy  nor  of  any  use  to 
inquire  the  form  of  the  sound  which  midces  any  word,  nnce 
words,  by  composition  and  transposition  of  letters,  are  in- 
finite ;  whereas  to  inquire  the  form  of  the  sound  which  makes 
any  simple  letter  (that  ia,  by  what  collision  or  application  of  the 
>  Oen.  ii.  7.  •  Oen.  L  30  U. 
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inatmineiits  of  voice  it  is  prodac«d)  is  comprehensible,  nay 
easy ;  and  yet  these  fbrms  of  letters  once  known  will  lead  ns 
directly  to  the  fonns  of  words ;  so  in  like  manner  to  inquire  the 
form  of  a  lion,  of  an  oak,  of  gold,  nay  even  of  water  or  air,  is  a 
vain  parsuit ;  but  to  inquire  the  form  of  dense,  rare,  hot,  cold, 
heavy,  light,  tangible,  pneumatic,  volatile,  fixed,  and  the  like, 
as  well  confignrations  as  motions,  which  in  treating  of  Physio 
I  have  in  great  port  enumerated  (I  call  them  Formi  of  the  Firtt 
C/ati),  and  which  (like  the  letters  of  the  alphabet)  are  not 
many  and  yet  make  up  and  sustain  the  essences  and  forms 
of  [jl  substances ; — this,  I  say,  it  is  which  I  am  attempting, 
and  which  conotitutes  and  defines  that  part  of  Metaphysic  of 
which  we  are  now  inqniring.  Tfiot  but  that  Physic  takes  con- 
rideiation  of  the  same  natures  likewise  (as  has  been  said) ;  but 
that  is  only  as  to  their  variable  causes.  For  example ;  if  the 
cause  of  whiteness  in  snow  or  froth  be  inquired,  it  is  well 
rendered,  that  it  is  the  subtle  ioteniuztare  of  ur  and  water. 
But  nevertheless  this  is  far  from  being  the  form  of  whiteness, 
seeing  that  air  intermixed  with  powdered  glass  or  crystal,  would 
create  a  similar  whiteness,  no  less  than  when  mixed  with  water ; 
it  is  only  the  e£Gdent  cause,  which  is  nothing  else  than  the 
vehicle  of  the  form.  But  if  the  inquiry  be  made  in  Metaphyuc 
yoa  will  fiod  sconething  of  this  sort;  that  two  transparent 
bodies  intermixed,  with  their  optical  portions  arranged  in  a 
simfde  and  regular  order,  constitute  whiteness.  This  part  of 
Meti^fhync  1  find  deficient;  whereat  I  marvel  not,  because 
I  hold  it  not  posuble  that  the  Forms  of  things  can  be  invented 
by  that  course  of  invention  hitherto  need ;  the  root  of  the 
evil,  aa  of  all  others,  being  this ;  that  men  have  used  to  sever 
and  withdraw  their  thoughts  too  soon  and  too  tiir  firom  experience 
and  particulars,  and  have  given  themselves  wholly  up  to  their 
own  meditations  and  arguments. 

But  the  use  of  tliis  part  of  Metaphysic,  which  I  reckon 
auKHigst  the  deficient,  is  of  the  rest  the  most  excellent  in  two 
respects ;  the  one,  because  it  is  the  duty  and  virtue  of  all  know- 
ledge to  abridge  the  circuits  and  long  ways  of  experience  (aa 
much  aa  tnih  will  permit),  and  to  remedy  the  ancient  com- 
I^nt  Uiat  "  life  is  ijiort  and  art  is  long." '  And  this  is  best 
performed  by  collecting  and  uniting  the  axioms  of  sciences 
into  more  general  ones,  and  such  as  may  comprehend  all  indi- 
vidual cases.  For  knowledges  are  as  pyramids,  whereof 
'  Ilippocnae*,  Apb.  L  1, 
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history  and  experience  are  the  basis.  And  so  of  Natural  Philo- 
sophy the  basis  ia  Natural  History ;  the  stage  next  the  basis  ie 
Physic ;  the  stage  next  the  vertical  point  is  Metaphyeic  As 
for  the  cone  and  vertical  point  ("  the  work  which  God  worketh 
from  the  beginning  to  the  end," '  namely,  t^e  summary  htw  of 
nature)  it  may  fiiirly  be  doubt«d  whether  man's  inquiry  can 
attain  to  it  But  these  three  are  the  true  stages  of  knowledge ; 
which  to  those  that  are  puffed  up  with  their  own  knowledge, 
and  rebellious  against  God,  ore  indeed  no  better  than  the 
giants'  three  hills ; 


but  to  those  who  abasing  themselves  refer  all  things  to  the 
glory  of  God,  they  ore  as  the  three  acclamations:  Holy, 
Holy,  Holy.  For  God  is  holy  in  the  multitude  of  his  works, 
holy  in  the  order  or  connexion  of  them,  and  holy  in  the  union 
of  them.  And  therefore  the  speculation  was  excellent  in 
Pannenides  and  Plato  (although  in  them  it  was  but  a  bare  spe- 
culation), "  that  all  things  by  a  certain  scale  ascend  to  unity." 
So  then  always  that  knowledge  is  worthiest  which  least  burdens 
the  intellect  with  multiplicity ;  and  this  appears  to  be  Meta- 
physic,  as  that  which  considers  chiefly  the  simple  forms  of 
tilings  (which  I  have  above  termed  forma  of  the  Jtrst  citui) ; 
since  although  few  in  number,  yet  in  their  commensurations 
and  co-ordinations  they  make  all  this  variety.  The  second 
respect  which  ennobles  this  part  of  Metaphysic,  is  that  it  en- 
franchises the  power  of  men  to  the  greatest  liberty,  and  leads  it 
to  the  widest  and  moat  extensive  field  of  operation.  For  Physic 
carries  men  in  narrow  and  restr^ned  ways,  imitating  the  ordi- 
nary flexnoDS  courses  of  Nature ;  but  the  ways  of  the  wise  are 
everywhere  broad ;  to  wisdom  (which  was  anciently  defined  to 
be  the  knowledge  of  things  divine  and  human)  there  is  ever 
abundance  and  variety  of  means.  For  physical  causes  give 
light  and  direction  to  new  inventions  in  similar  matter.  But 
whosoever  knows  any  Form,  knows  also  the  utmost  possibOi^ 
of  superindntnng  that  nature  upon  every  variety  of  matter,  and 
BO  is  less  restrained  and  tied  in  operation,  either  to  the  bams  of 
the  matter  or  to  the  condition  of  the  efficient ;  which  kind  of 

'  Bcclcs.  iii.  II. 

•  Virg.  Geo^,  LSBl.:  — 

Mountain  on  monDtain  thrice  tbej  strove  to  heftp, 

Olympoa,  Ossa,  piled  on  Polion'i  steep. 
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knowledge  Sermon  likewiset  though  in  a  more  divine  sense, 
elegantly  describes,  "  Thy  steps  shall  not  be  straitened,  and 
when  thou  numest  thou  ehalt  not  stumble ;" '  meaning  thereby 
that  the  ways  of  wisdom  ore  not  much  liable  eiHiev  to  straituesa 
or  obstructions. 

The  second  part  of  Metaphy«o  is  the  inquiry  of  Final 
Causes,  which  I  report  not  as  omitted,  but  as  misplaced.  For 
they  are  generally  sought  for  in  Physio,  and  not  in  Metaphyuc 
And  yet  if  it  were  but  a  fault  in  order  I  should  not  think  so 
much  of  it ;  for  order  is  matter  of  illuatration,  but  pertuns  not 
to  the  substance  of  sciences.  But  this  misplacing  bas  caused 
a  notable  deficience,  and  been  a  great  nusfortune  to  philosophy. 
For  the  handling  of  final  causes  in  physics  has  driTen  away 
and  oTcrthrown  the  diligent  inquiry  of  physical  causes,  and 
made  men  to  stay  upon  these  specious  and  shadowy  causes,  with- 
out actirely  pressing  the  inquiry  of  those  which  are  really  and 
truly  phydcal;  to  the  great  arrest  and  prejudice  of  science.  For 
this  I  find  done,  not  only  by  Plato,  who  ever  anchors  upon  that 
shore,  but  also  by  Aristotle,  Galen,  and  others,  who  also  very 
frequently  strike  upon  these  eballows.  For  to  introduce  such 
causes  as  these,  "  that  the  hairs  of  the  eyelids  are  for  a  quickset 
uid  fence  about  the  sight ;"  or  "  that  the  firmness  of  the  skins 
and  hides  of  living  creatures  is  to  defend  them  from  the  extre- 
mities of  heat  and  cold ;"  or  "  that  the  bones  are  for  columns  or 
beams,  whereupon  tlie  frames  of  the  bodies  of  living  creatures 
are  built ;"  or  *'  that  ihe  leaves  of  trees  are  for  protecting  the 
fiTut  from  the  sun  and  wind ;"  or  "  that  the  clouds  are  formed 
above  for  watering  the  earth;"  or  "that  the  thickness  and 
solidity  of  the  earth  is  for  the  station  and  manuon  of  living 
creatures,"  and  the  like,  is  a  proper  inquiry  iu  Metaphysic,  but 
in  Physic  it  is  impertinent.  Nay,  as  I  was  going  to  say,  these 
discoursing  causes  (like  those  fishes  they  call  remoras,  which 
are  stud  to  stick  to  the  sides  of  ships)  have  in  fact  hindered  the 
voyage  and  progress  of  the  sciences,  and  prevented  them  from 
holding  on  their  course  and  advancing  further;  and  have  brought 
it  to  pass  that  the  inquiry  of  physical  causes  has  been  long 
neglected  and  passed  in  silence.  And  therefore  the  natural 
philosophy  of  Democritus  and  others,  who  removed  God  and 
Mind  frvm  the  structure  of  tilings,  and  attributed  the  form 
thereof  to  infinite  essays  and  proofs  of  nature  (whidi  they 
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termed  hj  one  name.  Fate  or  Fortune),  and  aaaigned  thq  caoses 
of  particular  dungs  to  the  necessity  of  matter,  withont  any 
intermixture  of  final  causes,  seems  to  me  (so  far  as  I  can  judge 
from  the  frt^ments  and  relics  of  their  philosophy)  to  have  been, 
as  regards  physical  causes,  much  more  solid  and  to  have  pene- 
trated further  into  nature  tJian  that  of  Aristotle  and  Plato ;  for 
this  single  reason,  that  the  former  never  wasted  time  on  final 
causes,  while  the  latter  were  ever  inculcating  diem.  And  in 
this  Aristotle  is  more  to  be  blamed  than  Plato,  seeing  that  he 
lefl  out  the  founbun  of  final  cauees,  namely  God,  and  sabstitated 
Katnre  for  God;  and  took  in  final  causes  themselves  rather  as 
the  lover  of  logic  than  of  theology.  And  I  say  this,  not  because 
those  final  causes  are  not  true  and  wmlhy  to  be  inquired  in 
metaphysical  epecolations ;  but  because  their  excurmtma  and 
irruptioQs  into  the  limits  of  physical  causes  has  bred  s  waste 
and  solitude  in  that  track.  For  otherwise,  if  they  be  but 
kept  within  their  proper  bounds,  men  are  extremely  deceived  if 
they  think  there  is  any  enmity  or  repugnancy  at  all  between 
the  twa  For  the  cause  rendered,  "  that  the  hairs  about  the 
eyelids  are  for  the  safeguard  of  the  sight,"  does  not  impugn 
the  cause  rendered,  "  that  pilosity  is  incident  to  orifices  of 
moisture  f 

Hnacod  fontM,  ftc' 

Nor  the  cause  rendered,  "  that  the  firmaeas  of  hides  in  animals 
is  for  the  armour  of  the  body  against  extremities  of  heat  or  cold," 
does  not  impugn  the  cause  rendered,  "  that  this  finnness  is 
caused  from  the  contraction  of  the  pores  in  the  outward  parts 
by  cold  and  depredation  of  the  air;"  and  so  of  the  rest;  both 
causes  being  perfectly  compatible,  except  that  one  declares  an 
intention,  the  other  a  consequence  only.  Neither  does  this  call 
in  question  or  derogate  from  divine  providence,  but  rather 
highly  confirms  and  exalts  it.  For  as  in  civil  actions  he  b  far 
the  greater  and  deeper  politician  that  can  make  other  men  the 
instruments  of  his  ends  and  desires  and  yet  never  acquunt 
them  with  his  purpose  (so  as  they  shall  do  what  he  wills  and 
yet  not  know  that  they  are  doing  it),  than  he  th&t  imparts  hia 
meaning  to  those  he  employs ;  ao  does  the  wisdom  of  God  shine 
forth  more  admirably  when  nature  intends  one  thing  and  Pro- 
vidence draws  forth  another,  than  if  he  hud  communicated  to 

■  Virg.  Eclog.  vii.  4S. :  -~  Thi  moMf  springs 
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all  Datnral  figures  and  motions  the  cttaraoters  and  impressions 
of  his  providence.  For  instance,  Aristotle,  when  be  had  made 
nature  pregnant  with  final  canses,  laying  it  down  that  "  Nature 
does  nothing  in  vwn, '  and  always  effects  her  will  when  free  from 
impediments,"  and  many  other  things  of  the  same  kind,  had 
DO  farther  need  of  a  God.  But  Democritus  and  Epicurus, 
when  they  proclaimed  their  doctriae  of  atoms,  were  tolerated 
80  iar  by  some  of  the  more  sabtle  wits ;  but  when  they  pro- 
ceeded to  assert  that  the  fabric  of  the  unireree  itself  had  come 
bother  through  the  fortuitous  concourse  of  the  atoms,  without 
a  mind,  diey  were  met  with  universal  ridicule.  Thus  so  &r  are 
physical  causes  from  withdrawing  men  from  God  and  Pro- 
vidence, that  contrariwise,  those  philosophers  who  have  been 
occupied  in  searching  them  out  can  find  no  issue  but  by  re- 
sorting to  God  and  Providence  at  the  last.  And  so  much  for 
Metaphysic ;  the  latter  part  whereof,  concerning  Final  Causes, 
I  allow  tA  be  extant  in  books  both  physical  and  metaphysical ; 
ia^  the  latter  rightly,  in  the  former  wrongly,  by  reason  of  the 
inconvenience  that  ensues  thereon. 


CHAP.  V. 


Divigion  of  the  operative  doctrine  concerning  Nature  tnto  Mechanic 
and  Magic,  which  correspond  with  the  divisions  of  the  tpecv 
lative  doctrine ;  Mechanic  answering  to  Fhyeic,  Magic  to 
Metaphysic  Purification  of  the  word  Magic.  Ttoo  appen- 
dices of  the  operative  doctrine.  Inventory  of  the  possessions 
of  man,  and  Catalogue  of  Polycbrests,  or  things  of  general 
tue. 

The  operative  doctrine  concerning  nature  I  will  likewise  divide 
into  two  parts,  and  that  by  a  kind  of  necessity,  for  this  division 
is  subject  to  the  former  division  of  the  speculative  doctrine;  and 
as  Physic  and  the  inquisition  of  Efficient  and  Material  causes 
prodacea  Mechanic,  so  Metaphysic  and  the  inquisition  of  Forms 
produces  Magic  For  the  inquisition  of  Final  Causes  is  barren, 
and  Hke  a  virgin  consecrated  to  God  produces  nothing.  I 
know  that  there  is  also  a  kind  of  Mechanic  often  merely  em- 
pirical and  operative,  which  does  not  depend  on  Physic ;  but 
>  Arid.  FoliL  L  3. 
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this  I  have  remitted  to  Natural  Histtfry,  taking  it  away  from 
Natural  Philosophy.  I  speak  only  of  that  mechanic  which  is 
comiected  with  physical  cauees.  Neverthelesa  between  these 
two  kinds  of  mechanic  there  ia  also  another  which  is  not  alto- 
gether operative,  yet  does  not  properly  reach  to  philosophy. 
For  all  inventions  of  works  which  are  known  to  men  hare 
either  come  by  chance  and  so  heen  handed  down  from  one  to 
another,  or  they  have  heen  purposely  sought  for.  But  those 
which  have  been  found  by  intentional  experiment  have  heen 
either  worked  out  hy  the  light  of  causes  and  axioms,  or  detected 
by  extending  or  transferring  or  putting  ti^ether  former  in- 
Tentions ;  which  is  a  matter  of  ingenuity  and  sagacity  rather 
than  philosophy.  And  this  kind,  which  I  noways  demise,  I 
will  presently  touch  on  by  the  way,  when  I  come  to  treat  of 
learned  experience  among  the  parte  of  Ic^c  Sut  the  mechanio 
of  which  I  now  treat  is  that  which  has  been  handled  by  Ari- 
stotle promiscuously,  by  Hero  in  spirituals,  by  Georgius 
Agricola,  a  modem  writer,  very  diligently  in  minerals,  and  by 
many  other  writers  in  particular  subjects ;  so  that  I  have  no 
omisuoDS  to  mark  in  this  part,  except  that  promiscuous  me- 
chanics, after  the  manner  of  Aristotle,  ought  to  have  been  more 
^ligently  continued  by  the  modems,  eepecially  with  selection 
of  those  whereof  either  the  causes  are  more  obscure,  or  the 
effects  more  noble.  But  they  who  pursue  these  studies  do  but 
creep  as  it  were  along  the  shore. 


For  it  seems  to  me  there  can  hardly  be  discovered  any 
radical  or  fundamental  alterations  and  innovations  of  nature, 
either  by  ac<udenta  or  essays  of  experiments,  or  from  the  light 
and  direction  of  physical  causes ;  but  only  by  the  discovery  of 
forms.  If  then  I  have  set  down  that  part  of  metnphysic  which 
treats  of  forms  as  deficient,  it  must  follow  that  I  do  the  like 
of  natural  magic,  which  has  relation  thereunto.  But  I  must  here 
stipulate  that  magic,  which  has  long  been  used  in  a  had  sense, 
be  agaJn  restored  to  its  ancient  and'  honourable  meaning.  For 
among  the  Persians  magic  was  taken  for  a  sublime  wisdom,  and 
the  knowledge  of  the  universal  consents  of  things ;  and  so  the 
three  kings  who  came  from  the  east  to  worship  Christ  were  called 
by  the  name  of  Magi.     I  however  understand  it  as  the  science 


'  Hor.  0(1.  iL  10. :  bugging  the  c< 
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vbich  applies  the  knowledge  of  hidden  forme  to  the  productjon 
of  wonderful  operations ;  and  by  uniting  (aa  they  say)  actives 
with  pasBivea,  displays  the  wonderful  works  of  nature.  For  as 
for  that  natural  magic  which  flutters  about  so  many  books, 
embradng  oertain  credulous  and  superstitious  traditions  and 
observaticms  concerning  Bympathies  and  antipathies,  and  hidden 
and  specific  properties,  with  experiments  for  the  most  part 
frivotouB,  and  wonderful  rather  for  the  skill  with  which  the  thing 
is  concealed  and  masked  than  for  ihe  thing  itself;  it  will  not  be 
wrong  to  say  that  it  is  as  &r  differing  in  trutb  of  nature  from 
such  a  knowledge  as  we  require,  as  the  atory  of  King  Arthur 
of  Britain,  or  Hugh  of  Bordeaux,  and  such  like  imaginary 
heroes,  differs  from  Ctesar's  C<Hnmentaries  in  truth  of  stoiy.  For 
it  is  manifest  that  Ctesar  did  greater  things  in  reality  than  those 
ima^nary  heroes  were  feigned  to  do,  but  be  did  them  not  in 
diat  fabulous  manner.  Of  this  kind  of  learning  the  fable  of 
Ixion  was  a  figure;  who  designing  to  embrace  Juno,  the 
Goddess  of  Power,  had  intercourse  with  a  fleeting  cloud ;  out 
of  which  he  begot  Centaurs  and  Chimeras.  So  they  who  are 
carried  away  by  insane  and  uncontrollable  passion  afler  things 
which  they  only  fancy  they  see  through  the  clouds  and  vapoura 
of  imagination,  shall  in  place  of  works  beget  nothing  else  but 
empty  hopes  and  hideous  and  monstrous  spectres.  But  this 
popular  and  degenerate  natural  magic  has  the  same  kind  of  effect 
on  men  as  some  soporiflc  drugs,  which  not  only  lull  to  sleep, 
but  also  during  sleep  instil  gentle  and  pleasing  dreams.  For 
first  it  lays  the  understanding  asleep  by  singing  of  specific 
properties  and  bidden  virtues,  sent  as  from  henven  and  only  to 
be  learned  from  the  whispers  of  tradition  ;  which  makes  men 
no  longer  alive  and  awake  for  the  pursuit  and  inquiry  of  real 
causes,  but  to  rest  content  with  these  slothful  and  credulous 
opinions;  imd  then  it  insinuates  innumerable  fictions,  pleasant  to 
tlie  mind,  and  such  as  one  would  most  desire,  —  like  so  many 
dreams.  And  it  is  worth  while  to  note  that  in  these  sciences 
which  bold  too  much  of  imagination  and  belief  (such  as  that  light 
Magic  of  which  I  now  sp^.  Alchemy,  Astrology,  and  others 
the  like)  the  means  and  theory  are  ever  more  monstrous  than 
the  end  and  action  at  which  they  aim.  The  conversion  of 
ulver,  quickralver,  or  any  other  metal  into  gold,  is  a  thing 
difBcnlt  to  believe ;  yet  it  is  far  more  probable  that  a  man 
who  knows  dearly  the  natures  of  weight,  of  the  colour  of 
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yellow,  of  maUeabUity  and  extenmon,  of  volatility  and  fixed- 
ness, and  who  haa  also  made  diligent  searcli  into  the  first  seeds 
and  menstraums  of  minerals,  may  at  last  by  much  and  saga- 
Clone  endeavour  produce  gold;  than  that  a  few  gruns  of  an 
elixir  should  in  a  few  moments  of  time  be  able  to  turn  other 
metals  into  gold  by  the  agency  of  that  dixir,  as  having  power 
to  perfect  nature  and  free  it  from  all  impediments.  So  agun 
the  retarding  of  old  age  or  the  restoration  of  some  degree  of 
youth,  are  things  hardly  credible ;  yet  it  is  far  more  probable 
that  a  man  who  knows  well  the  nature  of  are&ction  and  tJie 
depredations  of  the  spirits  upon  the  solid  parts  of  the  body, 
and  clearly  understands  the  nature  of  assimilation  and  of  alimen- 
tation, whether  more  or  less  perfect,  and  has  likewise  observed 
the  nature  of  the  spirits,  and  the  fiame  as  it  were  of  the  body, 
whose  office  is  sometimes  to  consume  and  sometimes  to  restore, 
shall  by  diets,  bathings,  anointings,  proper  medicines,  suitable 
exerdses,  and  the  like,  prolong  life,  or  in  some  degree  renew  the 
vigour  of  youth ;  than  that  it  can  be  done  by  a  few  drops  or 
scruples  of  a  precious  liquor  or  essence.  Agiun,  that  fates  can  be 
drawn  from  the  stars  is  more  than  men  will  at  once  or  lightiy 
admit ;  but  that  the  hour  of  nativity  (which  is  very  often  other 
delayed  or  hastened  by  many  natural  accidents)  should  influence 
the  fortune  of  a  whole  life ;  or  that  the  hour  of  question  has  a 
fatal  connexion  with  the  subject  of  inquiry ;  these  you  may  call 
mere  follies.  But  such  is  the  immoderation  and  intemperance  of 
men  that  they  not  only  promise  to  themselves  things  impossible, 
but  expect  to  obtain  the  most  difficidt  thiogs  without  trouble  or 
toil,  as  in  a  holiday  recreation.  And  so  much  for  Magic; 
whereof  I  have  both  vindicated  the  name  itself  £rom  discredit, 
and  separated  the  true  kind  from  the  fabe  and  ignoble. 

But  to  this  operative  department  of  natural  philosophy  there 
belong  two  appendices,  botii  of  great  value.  The  first  is  that 
there  be  made  an  Inventory  of  the  Possessions  of  Man,  wherein 
should  be  set  down  and  briefly  enumerated  all  the  goods  and 
possessions  (whether  derived  from  the  fruitfl  and  jMroceeds  of 
nature  or  of  art)  which  men  now  hold  and  enjoy ;  with  the 
addition  of  things  once  known  but  now  lost ;  in  order  that  those 
who  address  themselves  to  the  discovery  of  new  inventions 
may  not  waste  their  pains  upon  things  already  discovered  and 
extant  Which  calendar  will  be  more  workmanlike  and  more 
serviceable  too,  if  you  odd  to  it  a  list  of  those  tilings  which 
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are  in  common  opinion  reputed  impoesible  in  every  kind, 
noting,  in  connexion  with  each,  vhat  thing  is  extant  irhich 
comes  nearest  in  d^p^e  to  that  impossibility ;  that  by  the  one 
fanman  invention  may  be  stimokted,  and  by  the  other  it  may 
to  a  certun  extent  be  directed ;  and  that  by  these  optatives  and 
potentials  active  discoveriea  may  the  more  readily  be  deduced. 
Tbe  second  is,  that  there  be  also  made  a  calendar  of  those 
experiments  which  are  of  most  general  use,  and  lead  the  way  to 
die  invention  of  others.  For  example,  the  experiment  of  the 
artificial  freerang  of  water  by  the  mixture  of  ice  and  bay  salt 
bears  on  ao  in&iite  number  of  things ;  for  it  reveals  a  secret 
methodof  condensation,  than  which  nothing  is  more  serviceable 
to  man.  For  rarefactions  we  have  fire  at  hand,  but  for  the 
means  of  condensation  we  are  in  difficulty.  Now  it  would 
greatly  tend  to  abridge  the  work  of  invention  if  Polyekreiti  of 
this  kind  were  set  down  in  a  proper  catalogue. 


CHAP.  VI 


Of  ihe  great  Appendix  of  Natural  Fhilotophy,  both  S^enlative 
and  Operative,  namely  Mathematic ;  and  that  it  ought  rather 
to  be  placed  among  Appendices  than  among  Subitantive  Sciences. 
Dwititm  of  MaihemaHc  into  Pure  and  Mixed. 

AsiSTOTLB  has  well  remarked  that  Physic  and  Mathematic 
produce  Practice  or  Mechanic ' ;  wherefore  as  we  have  already 
treated  of  the  speculative  and  operative  part  of  natural  philo- 
sophy, it  remuDS  to  speak  of  Mathematic,  which  is  a  science 
auxiliary  to  both.  Now  this  in  the  common  philosophy  ie  an- 
nexed as  a  third  part  to  Physic  and  Metaphyaic ;  but  for  my 
part,  being  now  engaged  in  reviewing  and  rehandling  these 
things,  if  I  meant  to  set  it  down  as  a  substantive  and  principal 
science,  I  should  think  it  more  agreeable  both  to  the  nature  o( 
the  thing  and  the  clearness  of  order  to  place  it  as  a  branch  of 
MetaphyMc  For  Quantity  (which  is  the  subject  of  Mathe- 
matic), when  ^plied  to  matter,  is  as  it  were  the  dose  of 
Nature,  and  is  the  cause  of  a  number  of  effects  in  things 
natural;  and  therefore  it  must  be  reckoned  as  one  of  the 
■  AriU.  FncC  ad  Qiuut.  Ucchaa. 
VOL.  IV.  B  B  . 
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Eesential  Forms  of  things.  And  so  highly  did  the  ancients 
esteem  the  power  of  figures  and  numbers,  that  Democritns 
asoiibed  to  ^e  figures  of  atoms  llie  first  prindples  of  the 
variety  of  things ;  and  Pythagoras  asserted  that  the  nature  of 
things  consisted  of  numbers.  In  the  meantime  it  is  tme  that 
of  all  natural  forms  (such  as  I  understand  them)  Quantity  is  the 
most  abstracted  and  separable  &om  matter ;  which  has  likewise 
been  the  cause  why  it  has  been  more  cuefully  laboured  and 
more  acutely  inquired  into  than  any  of  the  other  ftnros,  which 
are  all  more  immersed  in  matter.  For  it  being  plunly  the  nature 
of  the  human  mind,  cerbunly  to  the  extreme  prejudice  of  know- 
ledge, to  delight  in  the  open  pluna  (as  it  were)  of  generalities 
rather  than  in  the  woods  and  indosures  of  partjcolars,  tbe 
mathematioa  of  all  other  knowledge  were  the  goodliest  fields 
to  satisfy  that  appetite  for  ezpatiation  and  meditation.  But 
tiiough  this  be  true,  regar^ng  as  I  do  not  only  tnttii  and  order 
but  also  the  advantage  and  convenience  of  mankind,  I  have 
titought  it  better  to  deugnate  Mathematics,  seeing  that  they 
are  of  so  much  importance  both  in  Physics  and  Metaphysics 
and  Mechanics  and  Magic,  as  appendices  and  auxiliaries  to  them 
alL  Which  indeed  I  am  in  a  manner  compelled  to  do,  by  reason 
of  the  daintiness  and  pride  of  mathematicians,  who  will  needs 
have  this  science  almost  domineer  over  Physic.  Forithascome 
to  pass,  I  know  not  how,  that  Mathematic  and  Logic,  which 
ought  to  be  but  the  handmuds  of  Physic,  nevertheless  presume 
on  the  strength  of  the  certainty  which  they  possess  to  exercise 
dominion  over  it.  But  the  place  and  dignity  of  this  sdence  is 
of  less  importance ;  let  us  now  look  to  the  thing  itself. 

Mathematic  is  atiier  Pure  or  Mixed.  To  Pure  Mathematic 
belong  those  sciences  which  handle  Quantity  entirely  severed 
from  matter  and  from  axioms  uf  natural  philosophy.  These 
are  two,  Geometry  and  Arithmetic ;  the  one  handling  quantity 
continued,  and  the  other  dissevered.  These  two  arts  have 
been  inquired  into  and  handled  with  great  wit  and  industry ; 
and  yet  to  the  labours  of  Euclid  in  geometry  no  addition  has 
been  made  by  his  successors  worthy  of  so  long  an  interval ; 
nor  has  the  doctrine  of  solids  been  sufficientiy  examined 
and  advanced  either  by  ancients  or  modems,  in  proportion  to 
the  use  and  excellency  of  the  subject.  And  in  aridunetic, 
neither  have  titere  been  discovered  formulas  for  the  abridgment 
of  computation  suffituentiy  various  and  convenient}  espedally 
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villi  regard  to  progresBioiu,  of  which  there  is  no  slight  ose  in 
Phyeics,  nor  has  algebra  been  well  perfected  j  and  the  mystic 
arithmetic  of  Pythflgoras,  which  has  been  revived  of  late  &om  I 
Frodtu  and  &agmente  of  Euclid,  is  a  kind  of  wanderiog  specn- 1 
lation :  for  it  is  inddental  to  the  human  mind,  that  when  it 
camiot  master  the  solid,  it  wastes  itseK  on  the  superflooas.  ' 
Mixed  Mathemaiio  has  for  its  subject  some  axioms  and  parts 
of  natural  philosophy,  and  considers  quantity  in  so  &r  aa  it 
aeasts  to  ezpWn,  demonstrate,  and  actuate  these.  For  many 
parts  of  nature  can  neither  be  invented  with  sufficient  subtletyi 
nor  demonstrated  with  sufficient  perspicuity,  nor  accommodated 
to  use  with  sufficient  dexterity,  without  the  ud  and  interven- 
tion of  Mathematio:  of  which  sort  are  Perspective,  Music, 
Astronomy,  Cosmography,  Architecture,  Machinery,  and  some 
Others.  In  Mixed  Mathematics  I  do  not  find  any  entire  parts 
DOW  deficient,  but  I  predict  that  hereafter  there  will  be  more 
kinds  of  them,  if  men  be  not  idle.  For  as  Physic  advances 
&rther  and  &rther  every  day  and  develops  new  axioms,  it  will 
require  fresh  assUtaace  from  Mathematic  in  many  things,  and 
BO  the  parts  of  Mixed  Mathematics  will  be  more  numerous. 

And  now  I  have  passed  through  the  doctrine  concemuig 
Nature,  and  marked  the  deficiendes  thereofl  Wherein  if  I  have 
differed  &om  the  ancient  and  received  doctrines,  and  thereby 
given  a  handle  to  contradiction ;  for  my  part,  as  I  am  far  from 
wishing  to  dissent,  so  I  purpose  not  to  contend.     If  it  be  truth. 


urdiB,  reapondent  oi 


the  voice  of  nature  will  consent,  whether  the  voice  of  man  do 
or  not.  But  as  Alexander  Bfirgia  was  wont  to  say  of  the 
expedition  of  the  French  to  Kaples,  "  that  they  came  with 
chalk  in  their  hands  to  mark  up  their  lodgings,  and  not  with 
weapons  to  break  in ; "  so  I  like  bettor  that  entiy  of  truth, 
which  comes  peaceably  as  with  cbalk  to  mark  up  those  minds 
which  are  capable  to  lodge  and  harbour  such  a  guest,  than  that 
which  forces  its  way  with  pugnaaty  and  contention.  Having 
therefore  gone  through  the  two  parts  of  philosophy  respecting 
God  and  Nature,  there  remains  the  tiiird,  respecting  Man. 

'  Virg.  Eclog.  X.  e.  :  — 

To  oo  deaf  em  w«  ting,  the  echoing  woodi  reply. 
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CHAPTER  I. 


Diviiion  of  the  doctrine  concerning  Man  into  PhiloBOph^  rf 
Hnmanity  and  Philoaophy  Civil.  Dioixion  of  the  PkUaaoph^ 
of  Humanity  into  doctrine  concerning  the  Body  of  Man  and 
doctrine  concerning  tlu  Soul  of  Mao.  Constitution  of  one 
general  doctrine  concerning  the  I^ature  or  the  State  of  Man. 
Division  of  the  doctrine  concerning  the  Slate  of  Man  into 
doctrine  concerning  the  Person  of  Man,  and  doctrine  concerning 
the  League  of  Mind  and  Body.  Division  of  the  doctrine 
concemirig  the  I^ton  of  Man  into  doctrine  concerning  the 
Mieeries  of  Man,  aiid  doctrine  concerning  hit  Prerogatives. 
Division  of  the  doctrine  concerning  the  League  into  doctrine 
concerning  Indications  aj»d  concerning  ImpreeuonB.  Assigna- 
tion of  Pnyaiognomy  and  Interpretation  of  Natural  Dreams 
to  the  doctrine  nmeerning  Indtcationt. 

If  any  one  should  aim  a  blow  at  me  (excellent  King)  for  any- 
tlaog  I  have  stud  or  shall  hereafter  saj  in  this  matter,  (besides 
that  I  am  within  the  protection  of  your  Majesty,)  let  me  tell 
him  that  he  is  acting  contrary  to  the  rules  and  practice  of  war- 
fare. For  I  am  but  a  trumpeter,  not  a  combatant ;  one  perhaps 
of  those  of  whom  Homer  speaks, 

and  snch  men  might  go  to  and  fro  everywhere  unhurt,  between 
the  fiercest  and  bitterest  enemies.  Nor  is  mine  a  trumpet 
'  which  smnmons  and  excites  men  to  cut  each  other  to  pieces 
with  mutual  contradictions,  or  to  quarrel  and  fight  with  one 
another ;  but  rather  to  make  peace  between  themselves,  and 

■  Ham.  D.  L  334.  i  —  Boil,  heralds,  mctsengen  of  Jore  aod  men  1 
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taming  with  united  forcee  agunst  the  Kature  of  ThiDgs,  to  | 
atorm  and  occupy  her  castles  and  etrongholda,  and  extend  the  I 
bounds  of  human  empire,  as  &r  as  God  Almighty  in  hie  good-  I 
ness  may  permit. 

Let  ufi  now  come  to  that  knowledge  whereunto  the  ancient 
oracle  directs  us,  vhich  is  the  knowledge  of  ourselves ;  which 
deserrea  the  more  accurate  handling  in  proportion  as  it  touches 
us  more  nearly.  This  knowledge  ia  for  man  the  end  and  term 
of  knowledges ;  but  of  nature  herself  it  is  bnt  a  portion.  And 
generally  let  fltis  be  a  rule ;  that  all  dirisions  of  Imowledges  be 
accepted  and  used  rather  for  lines  to  mark  or  distinguish,  than 
sections  to  divide  and  separate  them ;  in  order  that  solution  of 
continuity  in  sciences  may  always  be  avoided.  For  the  con- 
trary hereof  has  made  particular  Bciences  to  become  barren, 
shallow,  and  erroneous;  not  being  nourished  and  maintuned 
and  k^t  right  by  the  conunon  fountain  and  aliment  So  we 
see  Cicero  the  orator  compl^ning  of  Socrates  and  bis  school, 
that  he  was  the  first  who  separated  philosophy  and  rhetoric; 
whereupon  rhetoric  became  an  empty  and  Terl»l  ait.'  So  we 
may  see  that  the  opinion  of  Copernicus  touching  the  rotation 
of  the  earth  (which  has  now  become  prevalent)  cannot  be 
retbted  by  astronomical  principles,  because  it  is  not  repugnant 
to  any  of  the  phenomena ;  yet  the  principles  of  natural  philo- 
sophy rightly  laid  down  may  correct  it;  Lastly  we  see  that  tiie 
sdence  of  medicine,  if  it  be  forsaken  by  natural  philosophy,  is 
not  much  better  than  an  empirical  practice.  With  this  reserva- 
tion therefore  let  ns  proceed  to  the  doctrine  concerning  Man. 
It  has  two  parts.  For  it  connders  man  either  segregate,  or 
congregate  and  in  society.  The  one  I  call  the  Philosophy  of 
Humanity,  the  other  Civil  Philosophy.  Philosophy  of  Humanity 
consists  of  parts  similar  to  those  of  which  man  consists ;  that 
is,  of  knowledges  which  respect  the  body,  and  of  knowledges 
which  respect  the  mind.  But  before  we  pursue  the  particular 
distributions  let  ns  constitute  one  general  science  concerning 
the  Nature  and  State  of  Man ;  a  subject  which  certainly  de- 
serves to  be  emancipated  and  made  a  knowledge  of  itaelf.  It  ia 
composed  of  tiioee  things  which  are  common  as  weU  to  the  body 
as  the  soul ;  and  may  be  divided  into  two  parts;  the  one  regard- 
ing the  nature  of  man  undivided,  and  the  other  regarding  the 
bond  and  connexion  between  the  mind  and  body;  the  first 
■  Cicero  De  Orat,  uL  c  19. 
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whereof  I  will  tenn  the  doctrine  concerning  the  Peraon  of 
Man,  the  second  the  doctrine  concerning  the  League.  But  it 
IB  plain  that  these  things,  being  ooounon  and  mixed,  could  not 
all  have  been  assigned  to  that  first  division,  of  sciencea  which 
regard  the  body  and  sciences  which  regard  the  mind. 

The  doctrine  concerning  the  Person  of  Man  takes  into  con- 
eideratian  two  subjects  principally ;  the  Miseries  of  the  hmnan 
race,  and  the  FrerogatiTes  or  Excellencies  of  the  same.  And 
for  the  miseriea  of  humanity,  the  lamentation  of  them  has  been 
elegantly  and  copiously  set  forth  by  many,  both  in  philosophical 
and  theolt^ical  writings.  And  it  is  an  ailment  at  once  eweet 
and  wholesome. 

But  that  other  subject  of  the  PrerogatiTes  of  Man  seems  to 
me  to  deserre  a  place  among  the  desiderata.  Pindar  in  prairing 
Hiero  says  most  elegantly  (as  is  his  wont)  that  he  "  culled  the 
tops  of  all  Tirtaes."  >  And  oerttunly  I  think  it  would  contribute 
much  to  magnanimity  and  the  honour  of  humanity,  if  a  collec- 
tion were  made  of  what  the  schoolmen  call  the  ulfimitieg,  and 
I^dar  the  topt  or  ntmrnitt,  of  human  nature,  especially  from 
true  history ;  shoving  what  is  the  ultimate  and  highest  point 
which  human  nature  has  of  itself  attained  in  the  several  giits 
of  body  and  mind.  What  a  wonderfiil  thing,  for  example,  is 
that  which  is  told  of  Cnaar, — that  he  could  dictate  to  five 
secretaries  at  once.  And  agun  those  exercitatious  of  the 
ancient  rhetoricians,  Protagoras  and  Gor^as,  and  of  the  philo- 
sophers, Callistheues,  Posidonius,  Cameadee, — who  could  speak 
elegantly  and  copiouidy,  extempore,  on  either  side  of  any  subject, 
— is  no  small  honour  to  the  powers  of  the  human  wit.  A  thing 
inferior  in  use,  but  as  a  matter  of  display  and  ability  perh^w  still 
greater,  ie  that  which  Cicero '  relates  of  his  master  Ardiias — 
that  he  could  speak  extempore  a  great  number  of  excellent 
verses  about  anything  that  happened  to  be  going  on  at  the  time.* 
That  Cyrus  or  Scipio  could  call  so  many  thousands  of  men  by 
name  was  a  great  feat  of  memory.  Nor  are  the  triumphs 
of  the  moral  -virtues  less  Vinous  than  those  of  the  iotellectu^ 
What  a  proof  of  patience  is  displayed  in  the  story  told  of 
Anaxarchus,  who,  when  questioned  under  torture,  bit  out  his 
own  tongue  (the  only  hope  of  information),  and  spat  it  into  the 
&ce  of  the  tyrant.'      Nor  was  it  a  less  thing  in  point  of  en- 
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dnnnce  (however  inferior  id  worthineaa)  which  ocovtrred  in 
our  own  times  in  the  case  of  the  Burgundian  who  murdered  the 
Prince  of  Orange :  being  beaten  with  roda  of  iron  and  torn  with 
red-hot  pincers,  he  ottered  not  a  single  groan ;  nay,  when 
something  aloft  broke  and  fell  on  the  head  of  a  bystander^ 
the  half-burnt  wretch  laughed  in  the  midst  of  his  torments, 
though  but  a  little  before  he  had  wept  at  the  cutting  off  of  hia 
cnrling  locks.  A  wonderful  composure  and  serenity  of  mind 
at  the  point  of  death  has  also  been  displayed  by  many ;  as  in 
the  case  of  the  centurion  related  by  Tacitus ;  when  bidden  by 
the  soldier  appointed  to  execute  him  to  stretch  out  his  neck 
boldly,  "  I  wish,"  he  replied,  "  that  you  may  strike  as  boldly." 
John  Duke  of  Saxony,  when  the  warrant  was  brought  to  him 
for  his  execution  next  day,  was  playing  at  chess.  Calling  a 
bystander  to  him,  he  said  with  a  smile,  "  See  whether  I  have 
not  the  best  of  the  game ;  for  when  I  am  dead  he  (pointing 
to  his  adversary)  will  boast  that  he  was  winning."  Our  own 
More,  too.  Chancellor  of  EngUnd,  when  the  day  before  he 
was  to  die  a  barber  came  to  him  (sent  because  hie  hair  was 
long,  which  it  was  feared  might  make  him  more  ctnnmiserated 
with  the  people)  and  asked  him  "  whether  he  would  be 
pleased  to  be  trimmed,"  refused ;  and  turning  to  the  barber, 
"  The  King  and  I  (said  he)  have  a  suit  for  my  head,  and 
till  the  title  be  cleared  I  will  do  no  cost  upon  it."  The  same 
Mcore,  at  the  very  instant  of  death,  when  he  had  already  laid 
hu  head  cm  the  &tal  block,  lifted  it  up  a  little,  and  gently 
drew  a^de  bia  beard,  which  was  somewhat  long,  saying,  "  this 
at  least  hath  not  offended  the  King."  But  not  to  stay  too  long 
on  the  point,  my  meaning  is  sufficiently  clear ;  namely,  that  the 
miracles  of  human  nature,  and  its  highest  powers  and  virtues 
both  in  mind  and  body,  should  be  collected  into  a  volome,  which 
should  serve  for  a  renter  of  the  Triumphs  of  Man.  In  which 
work  I  approve  the  design  of  Valerius  Maximus  and  C.  Pliny, 
and  wish  for  their  diligence  and  judgment. 

With  r^ard  to  the  doctrine  concerning  the  League  or 
Common  Bond  between  the  soul  and  body,  it  is  distributed  into 
two  parte.  For  as  in  all  leagues  and  amities  there  is  both  mutual 
intfllligence  and  mntoal  offices,  so  the  description  of  this  league  of 
Bool  and  body  conusts  in  like  manner  of  two  parts:  namely, 
how  these  two  (that  is  the  Soul  and  the  Body)  disdoee  the  one 
the  other,  and  how  they  work  the  one  npon  the  otiier ;  by  know- 
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ledge  or  indication,  and  by  impression.  The  former  of  these  (that 
ifi,  the  description  of  what  knowledge  of  the  mind  may  be  obtuned 
from  the  habit  of  the  body,  or  of  the  body  from  the  accidents  of 
the  mind)  has  begotten  two  arts;  both  of  prediction;  whereof 
Uie  one  is  honoured  with  the  inquiry  of  Aristotle,  and  the  other 
of  Hippocrates,  And  although  Uiey  have  of  later  times  been 
polluted  with  superstitious  and  fantasticrvl  arts,  yet  being  pureed 
and  testored  to  their  true  state,  they  have  both  a  solid  ground 
in  nature  and  a  profitable  use  in  life.  The  first  is  Physiognomy, 
which  discoverd  the  dispoutions  of  the  mind  by  the  lineaments 
of  the  body ;  the  second  is  the  Interpretation  of  Natural 
Dreams>  which  discovers  the  state  and  disposition  of  the  body 
by  the  agitations  of  the  mind.  In  the  former  of  these  I  note  a 
defidence.  For  Aristotle  has  very  ingeniously  and  diligently 
handled  the  structure  of  tiie  body  when  at  rest,  but  the 
structure  of  the  body  when  in  motion  (that  is  the  gestures  of 
the  body)  be  has  omitted ;  which  nevertheless  are  equally  within 
the  observadons  of  art,  and  of  greater  use  and  advantage.  For 
tlie  lineaments  of  the  body  disclose  the  dispositions  and  incUoa- 
tions  of  the  mind  in  general ;  but  the  motions  and  gestures  of 
the  conntenance  and  parts  do  not  onlr  so,  but  disclose  likewise 
the  seasons  of  access,  and  the  present  hnmour  and  state  of  the 
mind  and  will.  For  as  your  Majesty  says  moat  aptly  and 
el^^tly,  "  As  the  tongue  speaketh  to  the  ear  so  the  gesture 
speaketh  to  the  eye." '  And  well  is  this  known  to  a  number  of 
cunning  and  astute  persons ;  whose  eyes  dwell  upon  the  fJEices 
and  gestures  of  men,  and  make  their  own  advantage  of  it,  as 
being  most  part  of  their  ability  and  wisdom.  Niuther  indeed 
can  it  be  denied,  but  that  it  is  a  wonderful  index  of  simulation 
in  another,  and  an  excellent  direction  as  to  the  choice  of  proper 
times  and  seasons  to  address  persons ;  which  is  no  small  part  of 
civil  wisdMu.  Nor  let  any  one  imagine  that  a  sagacity  of  this 
kind  may  be  of  use  with  respect  to  particular  persons,  but 
cannot  iall  under  a  general  rule ;  -for  we  all  laugh  and  weep  and 
frown  and  blush  nearly  in  the  same  fashion ;  and  so  it  is  (for 
the  most  part)  in  the  more  subtle  motions.  But  if  any  one  be 
reminded  here  of  chiromancy,  let  him  know  that  it  is  a  vain 
imposture,  not  worthy  to  be  so  much  as  mentioned  in  disoourses 
of  this  nature.  With  r^ard  to  the  Interpretation  of  Natural 
Dreams,  it  is  a  thing  that  has  been  laboriously  handled  by  many 
writers,  but  it  is  full  of  follies.  At  present  I  will  only  observe 
'  JtmilicO!!  Doron,  book  iii. 
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that  it  ia  not  grotmded  upon  the  most  solid  foundatioit  of  which 
it  admits ;  which  is,  that  when  the  same  senaatioti  ia  produced 
in  the  sleeper  by  an  internal  cause  which  is  usually  the  effect  of 
some  external  act,  that  external  act  passes  into  the  dream.  A 
like  oppression  is  produced  in  the  stomach  by  the  vapour  of 
indigestion  and  by  an  external  weight  superimposed ;  and  diere- 
fore  persons  who  suffer  &om  the  nightmare  dream  of  a  weight 
lying  on  them,  with  a  great  array  of  circumstances.  A  like 
pendulous  condition  of  the  bowels  is  produced  by  tiie  agitation 
of  the  waves  at  sea,  and  by  wind  collected  round  the  diaphragm ; 
therefore  hypochondriacal  persons  often  dream  that  they  are 
sailing  and  tossing  on  the  sea.  There  are  likewise  innumerable 
instances  of  this  kind. 

The  Utter  branch  of  the  doctrine  of  the  League  (which  I 
have  termed  Impression)  has  not  yet  been  collected  into  an 
art,  but  only  comes  in  sometimes  dispersedly  in  the  course  of 
other  treatises.  It  has  the  same  relation  or  sntistrophe  that 
the  former  has.  For  the  consideration  is  twofold ;  either  how 
and  how  far  the  humours  and  temperament  of  the  body  alter 
and  work  upon  the  mind;  or  again,  how  and  how  tax  the 
passions  or  apprehensions  of  the  mind  alter  and  work  upon  the 
body.  For  the  physimns  prescribe  drugs  to  heal  mental  diaeases, 
as  in  the  treatment  of  pbrensy  and  melancholy ;  and  pretend 
also  to  exhibit  medicines  to  exhilarate  the  mind,  to  fortify  the 
heart  and  thereby  confirm  the  coiu^e,  to  clarify  the  wits,  to 
corroborate  the  memory,  and  the  like.  But  the  diets,  and 
choice  of  meats  and  drinks,  the  ablutions,  and  other  observances 
of  the  body,  in  the  sect  of  the  Pythagoreans,  in  the  heresy  of 
the  Manicheans,  and  in  the  law  of  Mahomet,  exceed  all  measure. 
So  likewise  the  ordinances  in  the  ceremonial  law  interdicting  the 
eating  of  the  blood  and  fat,  and  distinguishing  between  beasts 
dean  ^id  unclean  for  meat,  are  many  and  stxiot.  Nay,  the 
Christian  ^th  itaelf  (although  clear  and  serene  fixnu  all  clouds 
of  ceremony)  yet  retina  the  use  of  fastings,  abstinences,  and 
other  macerations  and  humiliations  of  the  body,  as  things  not 
merely  ritnal,  but  also  profitable.  The  root  and  life  of  all  which 
prescripts  (besides  the  ceremony  and  the  exerdse  of  obedience) 
consist  in  that  of  which  we  are  speaking,  namely  the  sympatiiy 
of  the  mind  with  the  state  and  disposition  of  die  body.  But 
if  any  man  of  weak  judgment  conceive  that  these  impressions 
of  the  body  on  the  miod  either  qneatioo  the  immortality  of 
the  soul,  or  derogate  from  its  aoverdgn^  over  the  body,  a 
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eUght  answer  may  serve  for  so  slight  a  doubt.  Let  him  take 
&e  case  of  an  in&nt  in  the  mother's  womb,  which  is  affected 
by  that  which  affects  the  mother,  and  yet  is  in  due  time  deliverecl 
and  sepaiated  from  her  body ;  or  of  monarchs  who,  though 
powerful,  are  sometimes  controlled  by  their  servants,  and  yet 
without  abatement  of  their  majesty  royal. 

As  for  the  redprocal  part  (which  is  the  operation  of  the 
mind  and  it«  passions  upon  the  body),  it  also  has  found  a  place 
in  medicine.  For  there  is  no  physioan  of  any  skill  who  does  not 
attend  to  the  accidents  of  the  mmd,  as  a  thing  most  material 
towards  recoveries,  and  of  the  greatest  force  to  farther  or  hinder 
other  remedies.  Bat  another  question  pertinent  to  this  subject 
has  been  but  sparingly  inquired  into>  and  nowise  in  propor- 
tion to  its  depth  and  worth ;  namely  how  ^  (settmg  the  affec- 
tions aside)  the  very  imagination  of  the  mind,  or  a  thought 
strongly  fixed  and  exalted  into  a  kind  of  futh,  is  able  to  alter 
the  body  of  the  im^naat  For  altboogb  it  has  a  manifest 
power  to  hurt,  yet  it  follows  not  that  it  has  die  same  degree  of 
power  to  help ;  no  more  indeed  than  a  man  can  conclude,  that 
becanse  there  are  pestilent  turs,  able  suddenly  to  kill  a  man  in 
health,  therefore  there  should  be  sovereign  airs,  able  suddenly 
to  cure  a  man  in  sickness.  Such  an  inquiry  would  surely  be 
of  noble  use ;  though  it  needs  (as  Socrates  says ')  a  DeUtm  dher  ; 
for  it  lies  deep.  Agiun,  among  those  doctrines  concerning  the 
Le^ue,  or  the  concordances  between  the  mind  and  body,  there 
is  none  more  necessary  than  the  inquiry  concerning  the  proper 
seats  and  domicUee  which  the  several  feculties  of  the  mind 
occupy  in  the  body  and  its  organs.  Which  kind  of  know- 
ledge has  not  been  without  its  followers ;  but  what  has  been 
done  in  it  is  in  most  parts  rither  disputed  or  slightly  inquired ; 
so  that  more  diligence  and  acuteness  is  requimte.  For  the 
opinion  of  Plato  *,  who  placed  the  nndeistaoding  in  the  brain, 
as  in  a  castle ;  onimOBity  (which  he  unfitly  enough  called 
anger,  seeing  it  is  more  related  to  sweHing  and  pride)  in  the 
heart ;  and  concupiscence  and  sensoality  in  the  liver ;  deserves 
neither  to  be  altogether  despised  nor  to  be  eagerly  received. 
Neither  i^ain  is  that  arrangement  of  the  intellectual  lenities 
(imagination,  reason,  and  memory)  according  to  the  rei^tectire 
ventricles  of  the  brain,  destitute  of  error.  Thus  then  have  I 
expluned  the  doctrine  concerning  the  nature  of  man  undivided, 
and  likewise  the  league  between  the  mind  and  body. 

■ -IXoe.  Ltert,  iL  as.  and  iz.  13.  ■  FUtOk  Hiimhu,  p.  71. 
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IXvinon  o/*  the  doctrine  concerning  the  Body  «f  Mm  into  Medi- 
dne,  Cosmetio,  Athletic,  imd  Vcduptouy.  Division  of 
Medicine  into  three  offices ;  viz.  the  FreserratioD  of  Health, 
the  Cure  of  Diseases,  and  the  FroloDgation  of  Life ;  emd 
that  the  last  dtvition  concerning  the  Prolongation  of  lAfe  ought 
to  be  kept  separate  Jrom  the  other  two. 

The  doctrine  that  conoenw  man's  body  receives  the  same  divi- 
sion aa  the  good  of  man's  body,  to  which  it  refers.  The  good 
of  man's  body  is  of  four  kinds;  Health,  Beanty,  Strength,  and 
Pleasure.  The  knowledges  therefore  are  in  number  the  same; 
Medicine,  Cosmetic,  Athletic,  and  Voluptuary,  which  Tacitus 
truly  calls  "  educated  luxury." ' 

Me^cine  is  a  most  noble  art,  and  accordbg  to  the  poets  has 
a  most  illustrious  pedigree.  For  they  have  represented  Apollo 
as  the  primary  god  of  medicine,  and  given  him  a  son  JSaaa\an 
{una,  likewise  a  god,  professor  of  the  same;  seeing  diat  in 
nature  the  sun  is  the  author  and  source  of  life,  the  physician 
die  preserver  and  as  it  were  the  second  fountain  thereof^  But 
a  &r  greater  honour  accrues  to  medicine  from  the  works  of  our 
Saviour,  who  was  the  physician  both  of  soul  and  body ;  and  as 
he  made  the  soul  the  peculiar  object  of  his  heavenly  doo> 
trine,  so  he  made  the  body  the  peculiar  object  of  his  miracles. 
For  we  nowhere  read  of  any  miracle  done  by  him  with  respect 
to  honours  or  money  (except  that  one,  for  giving  tribute  money 
to  Ciesar),  but  only  with  respect  to  the  body  of  man,  for  tlie 
preservation,  support,  or  healing  thereof! 

This  subject  of  medicine  (namely  man's  body)  is  of  all  other 
things  in  nature  most  susceptible  of  remedy ;  but  then  that 
remedy  is  most  susceptible  of  error.  For  the  same  subtlety 
and  variety  of  the  subject,  as  it  supplies  abundant  means  of 
healing,  so  it  involves  great  facility  of  failing.  And  therefore  as 
this  art  (especially  as  we  now  have  it)  must  be  reckoned  as  one 
of  the  most  conjectural,  so  die  inquiry  of  it  must  be  accounted 
one  of  tbe  most  exact  and  difficult  iNot  that  I  share  the  idle 
notion  of  Paracelsus  and  the  alchemists,  that  there  are  to  be 
found  in  man's  body  certain  correspondences  and  parallels 
whidi  have  respect  to  all  the  several  species  (as  stars,  planets, 
■  Tm.  Adil  xti.  18. 
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minerolB)  wliicli  are  extant  in  the  imiTeree;  foolishly  and 
(rtupidly  misapplying  the  ancient  emblem  (that  man  was  a 
microcosm  or  epitome  of  the  world)  to  the  support  of  this  fimcy 
of  theirs.  But  yet  thus  much  ia  true,  that  (as  I  was  going  to 
Bay)  of  all  substances  which  nature  has  produced  man's  body 
is  the  most  multifarionsly  compounded.  For  we  see  herbs  and 
plants  are  nourished  by  earth  and  water;  beasts  for  the  most 
'  part  by  herbs  and  irnits ;  but  man  by  the  flesh  of  thoae  beasts 
(quadrupeds,  birds,  and  fishes),  and  also  by  herbs,  gruns,  fruits, 
juices  and  liquors  of  vaiious  kinds ;  not  without  manifold  com- 
mixtures, dresaings,  and  preparations  of  these  several  bodies, 
before  they  come  to  be  his  food  and  aliment.  Add  to  this,  that 
beasts  have  a  more  simple  manner  of  life,  and  fewer  affections  to 
work  upon  their  bodies,  and  thoae  much  alike  in  their  operation ; 
whereas  man  in  bis  places  of  habitation,  exercises,  passions,  sleep 
and  watching,  undergoes  infinite  variatdons ;  so  that  it  ia  true 
that  the  body  of  man,  of  all  other  tlungs,  is  of  the  most  fer- 
mented and  compounded  mass.  The  soul  on  the  other  nde  ia 
the  simplest  of  substances ;  ae  is  well  expressed. 


Whence  it  is  no  marvel  that  the  soul  so  placed  enjoys  no  rest ; 
according  to  the  axiom  that  the  motion  of  things  out  of  their 
place  is  rapid,  and  in  their  place  calm.     But  to  return.     This 
variable  and  subtle  composition  and  structure  of  man's  body 
has  made  it  as  a  musical  instrument  of  much  and  exquisite 
^.workmanship,  which  is  easily  put  out  of  tune.     And  therefore 
the  poets  did  well  to  conjoin  music  and  medicine  in  Apollo ; 
,  because  the  genius  of  both  these  arts  is  almost  the  same ;  for 
I  the  office  of  the  physician  is  but  to  know  bow  to  stretch  and 
'  tune  this  harp, of  man's  body  that  the  harmony  may  be  withont 
'^aU  harshness  or  discord.     So  then  the  subject  being  so  incon- 
stant and  variable  has  made  the  art  by  consequence  more  con- 
jectural; and  the  art  being  so  conjectural  has  made  so  much 
more  room  not  only  for  error,  but  also  for  imposture.     For 
almost  all  other  arts  and  sciences  are  judged  by  thdr  power  and 
functions,  and  not  by  the  successes  and  events.     The  lawyer  is 
judged  by  the  virtue  of  his  pleading  and  speaking,  not  by  the 
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issae  of  the  canse ;  the  master  of  tlie  "Bhip  ia  judged  hy  bis 
skill  in  Bteering,  and  not  by  the  fortune  of  the  voyage.  But 
the  physician,  and  perhaps  the  politician,  have  no  particular  acts 
whereby  they  may  clearly  exhibit  their  skill  and  ability ;  but 
are  honoured  or  disgraced  according  to  the  event; — a  most 
nnfair  way  of  judging.  For  who  can  know,  if  a  patient  die 
or  recover,  or  if  a  state  be  preserved  or  ruined,  whether  it  be 
art  or  accident  ?  And  therefore  many  timea  the  impostor  is 
prized,  and  the  man  of  virtue  censured.  Nay,  such  is  the 
weakness  and  credulity  of  men,  that  they  will  often  prefer  a 
witch  or  mountebank  to  a  learned  physician.  And  therefore 
tlie  poets  were  clear-sighted  when  they  made  Circe  sister  of 
.^^ulapiuB,  and  both  children  of  the  Sun ;  as  is  expressed  in 
the  verses,  —  respecting  ^sculapins,  that  he  was  the  son  of 
ApoUo, 


and  agun  respecting  Circe,  that  she  was  the  daughter  of  die  Sun, 


For  in  all  timea,  in  tho  opinion  of  the  multitude,  witchea  and  old 
women  and  impostors  have  been  the  rivals  in  a  manner  of  pbyBi- 
cians,  and  almost  contended  with  them  in  celebrity  for  working 
cures.  And  what  follows  P  Even  this,  that  physicians  say  to 
themselves,  as  Solomon  expresses  it  upon  a  higher  occasion*, 
"  If  it  befall  to  me  as  befalleth  to  the  fool,  why  should  I  labour 
to  be  more  wise?"  And  therefore  I  can  the  less  blame  physi- 
cians that  they  commonly  attend  to  some  other  art  or  practice, 
which  they  fancy  more  than  their  own.  For  you  havo  among 
them  poets,  antiquaries,  critics,  rhetoridans,  statesmen,  divines ; 
and  in  every  one  of  these  arts  more  learned  than  in  their  own 
profesdon.  Nor  does  this  happen,  in  my  opinion,  because  (as 
a  certidn  declaimer  agunst  the  sciences  objects  to  the  physicians) 
they  have  so  many  sad  and  disgusting  objects  to  deal  with  that 
they  must  needs  withdraw  their  minds  to  other  things  for  relief 

I  Tiig.  .ail.  TiL  TT3.  !— 
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(for  "  he  tliat  is  a  man  ehoold  not  think  anything  that  is  hiunan 
alien  to  him  ")  * ;  but  rather  upon  the  ground  we  are  now  on, 
tiiat  they  find  that  mediocrity  and  excelleooy  in  their  art  make 
no  difference  in  profit  or  reputation  towards  their  fortune.  For 
the  impatieQce  of  diBeaae,  the  sweetneas  of  life,  the  flattery  of 
hope,  the  commendations  of  &ienda,  make  men  depend  npon 
jdiyradanB  with  all  thur  defects.  But  yet  if  these  things  be 
iLOie  attentively  ccuuddered,  they  tend  rather  to  inculpate 
pbyndanfi  than  to  excuse  them.  For  instead  of  throwing  away 
hope,  tliey  ought  to  put  on  more  strength.  For  if  any  man  will 
awake  his  observation  and  look  a  little  about  lum,  he  wiU 
eaoly  see  irom  obyions  and  femiliar  examples  what  a  mastery 
the  subtlety  and  acutenesa  of  the  intellect  has  over  the  variety 
either  of  matter  or  of  form.  Nothing  more  variable  than  faces 
and  countenances  i  yet  men  can  bear  in  memory  the  infinite 
distinctioDs  of  them ;  nay  a  punter,  with  a  few  shells  of  colourg, 
and  the  help  of  lue  eye,  of  the  force  of  his  imagination,  and  the 
steadiness  of  his  hand,  can  imitate  and  draw  the  faces  of  all  men 
that  are,  have  been,  or  shall  be,  if  they  were  only  bronght 
before  him.  Kothing  more  variable  than  the  human  voice,  yet 
we  easily  disdnguieb  the  differences  of  it  in  dUferent  persons ; 
nay  and  there  are  buffoons  and  pantomimes  who  will  imitate  and 

y  express  to  the  life  as  many  as  they  please.  Kothing  mwe  variable 

than  the  differing  sounds  of  words,  yet  men  have  found  the  way 

to  reduce  them  to  a  few  simple  letters.     And  most  true  it  is 

'  that  perplexities  and  incomprehensions  in  science  proceed  com- 

!   monly  not  &om  any  want  of  subtlety  or  capatnty  in  the  mind, 

','   but  from  the  object  being  placed  too  far  off.     For  as  the  sense 

when  at  a  dietance  firom  the  object  is  full  of  mistaking,  but 

when  brought  near  enough  does  not  much  err,  so  is  it  with  the 

'  understanding.  But  men  are  wont  to  look  down  upon  nature 
as  from  a  high  tower  and  from  a  great  distance,  and  to  occupy 
themselves  too  much  with  generalitiea ;  whereas  if  they  would 
come  down  and  draw  near  to  particulars  and  take  a  closer  and 
more  accurate  view  of  things  themselves,  they  would  gain  a 

.  more  true  and  profitable  knowledge  of  them.  Wherefore  the 
remedy  of  this  evil  is  not  merely  to  quicken  or  strengthen  the 
o^an,  but  also  to  go  nearer  to  the  object  And  therefore  there 
is  no  doubt  but  if  the  phyricians  would  for  a  while  set  these 

'  Ter.  HcauloD.  i.  1.  SS  i — Homo  sum ;  bumani  D[liil  a  me  alieiitmi  poto. 
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(generalities  aside  and  go  forth  to  meet  Nature,  they  wontd 
obtain  that  of  which  the  poet  speaks. 


Which  diey  should  the  rather  do,  because  those  very  philo- 
sophies which  phy^cians,  whether  regular  practitioners  or 
chemists,  rely  upon  (and  medicine  not  founded  on  philosophy  is 
a  weak  thing)  are  themselves  of  little  worth.  Wherefore  if 
generalities,  though  true,  have  the  fault  that  they  do  not  well 
lead  the  way  to  action ;  surely  there  is  greater  danger  in  those 
generalities  which  are  in  themselves  &l6e,  and  instead  of  leading 
mislead. 

Medicine  therefore  (as  we  have  seen)  is  a  science  which  has  . 
been  hitherto  more  professed  than  laboured,  and  yet  more  j 
laboured  than  advuiced;  the  labours  spent  on  it  having  been  t 
rather  in  a  drcle,  than  in  progression.  For  I  find  in  the  writers  | 
thereon  many  iterations,  but  few  additions.  I  will  divide  it  into 
three  parts,  which  I  will  term  its  three  offices;  the  first 
whereof  is  the  Preservation  of  Health,  the  second  the  Cure 
of  Diseases,  and  the  third  the  Prolongation  of  Life.  But  this 
last  the  physicians  do  not  seem  to  have  recognised  as  the  prin- 
^pal  part  of  their  art,  but  to  have  confounded,  ignorantly 
enough,  with  the  other  two.  For  they  imagiue  that  if  diseases 
be  repelled  before  they  attack  the  body,  and  cured  after  they 
have  attacked  it,  prolongation  of  life  necessarily  follows.  But 
tiiough  there  is  no  doubt  of  this,  yet  they  have  not  penetration 
to  see  that  these  two  offices  pertain  only  to  diseases,  and  such 
prolongation  of  life  as  is  intercepted  and  cut  short  by  them. 
But  the  lengthening  of  the  thread  of  life  itself,  and  the  post- 
ponement for  a  time  of  tiiat  death  which  gradually  steals  on  by 
natural  dissolution  and  the  decay  of  i^^,  is  a  subject  which  no 
physician  has  handled  in  proportion  to  its  dignity.  And  let  not 
men  make  a  scruple  of  it,  as  if  this  were  a  thing  belonging  to 
&te  and  Divine  Providence  which  I  am  the  first  to  bring  within 
the  office  and  function  of  art.  For  Providence  no  doubt  directs 
all  kinds  of  death  alike,  whether  from  violence  or  disease  or 
the  decay  of  age ;  yet  it  does  not  on  that  account  exclude  the 


izecy  Google 


884  TBAN8LATI0N  OP  THE  "  DE  AUGMEHTI8." 

use  of  preTentioDS  and  remedies.  But  art  and  btiniaD  indastry 
do  not  commaQd  nature  and  destiny;  they  only  serve  and 
minuter  to  tHem.  Of  thie  part  tiowever  I  will  Bp«ak  bereafier ; 
having  in  the  meantime  premised  thus  much,  lest  any  one  should 
in  ignorance  confound  this  third  office  of  medicine  with  the  two 
former,  as  has  been  done  hitherto. 

With  regard  to  the  office  of  the  preservation  of  health  (the  first 
of  the  three),  many  have  written  thereon,  very  imskiliully  both 
in  other  respects  and  especially  in  attributing  too  much  (as 
I  think)  to  Ihe  choice  of  meats  and  too  little  to  the  quantity. 
Moreover  with  r^;ard  to  quantity  itself  they  have  argued  like 
moral  philosophers,  too  much  prusing  the  mean ;  whereas  both 
fasting,  when  made  custcmary,  and  a  generous  diet,  to  which 
one  is  used,  are  better  preservatives  of  health  than  those  medio- 
crities, which  only  make  nature  slothful  and  unable  to  bear 
either  excess  or  want  when  it  is  necessary.  Nor  have  the  kinds 
of  exercises  which  have  most  power  to  preserve  health  been  by 
any  physician  well  distingiuahed  and  pointed  oat;  although  there 
is  scarcely  any  tendency  to  disease  which  may  not  be  prevented 
by  some  proper  exercbe.  Thus  playing  at  bowls  is  good  for 
diseases  of  the  reine,  archery  for  those  of  the  lungs,  walking 
and  riding  for  weakness  of  ^e  stomach,  and  the  lUce.  But  as 
this  part  touching  the  preservation  of  health  has  been  handled 
as  a  whole,  it  is  not  my  plan  to  pursue  die  minor  defects. 

With  regard  to  the  cure  of  diseases,  much  labour  has  been 
bestowed  on  this  part,  but  with  slight  profit  To  it  belongs  the 
knowledge  of  the  diseases  to  which  the  human  body  is  subject ; 
with  thur  causes,  symptoms,  and  remedies.  In  this  second 
office  of  medicine  there  are  many  deficiencies ;  a  few  of  which, 
but  those  the  most  glaring,  I  will  propound;  thinking  it  auffi- 
4»ent  to  enumerate  them  without  any  law  of  order  or  method. 

The  first  Is,  the  discontinoance  of  the  very  u&efiil  and  accu- 
rate diligence  of  Hippocrates,  who  used  to  set  down  a  narra- 
tive of  the  special  cases  of  his  patients ;  relating  what  was  the 
nature  of  the  disease,  what  the  treatment,  and  what  the  issue. 
Therefore  having  so  notable  and  proper  an  example  in  a  man 
who  has  been  regarded  as  the  father  of  his  art,  I  shall  not  need 
to  go  abroad  for  an  example  from  other  arts;  as  from  the 
wisdom  of  the  lawyers,  who  have  ever  been  careful  to  report 
the  more  important  cases  and  new  decisions,  for  instruction 
and  direction  in  future  cases.     This  continuance  of  medicinal 
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history  I  find  deficient ;  eepeciidly  as  corefiilly  and  judiciously 
digested  into  one  body ;  which  nevertheleBB  I  do  Oot  underatand 
ehoold  be  either  bo  copious  as  to  extend  to  every  common  case 
of  daily  ocoarrence  (For  that  would  be  something  infinite,  and 
foreign  to  the  purpose),  or  so  reserved  as  to  admit  none  but 
wonders  and  jnt>digiee,  as  has  been  done  by  some.  For  many 
things  are  new  in  the  manner  and  drcamstancea  which  are  not 
new  in  the  Hnd ;  and  if  men  will  apply  themselTes  to  observe, 
they  will  find  even  in  things  which  appear  commonplace  much 
that  is  wOTthy  of  observation. 

Likewise  in  anatomical  inquiries,  those  things  which  pertain 
to  man's  body  in  general  are  most  diligently  observed,  even  to 
coriotaty  and  in  the  minutest  partjculare;  but  touching  the 
varieties  which  are  found  in  di^rent  bodies,  the  diligence  of 
phyei<uan8  fidls  abort.  And  therefore  I  say  that  Simple 
Anatomy  ia  handled  moat  lucidly,  but  that  Comparative 
Anatomy  is  wanting.  For  men  inqnire  well  of  the  several  \ 
parts,  and  their  auhstances,  figures,  and  coUooationa ;  but  the  | 
diveruties  of  the  figure  and  condition  of  those  parts  in  different 
men  they  observe  not.  The  reason  of  which  onussion  I  judge 
to  be  no  other  than  that  the  former  inqmry  may  he  satisfied  by 
the  view  of  one  or  two  anatomies,  whereas  ihe  latter  (being 
comparative  and  casual)  requires  the  view  and  attentive  study 
of  many.  The  first  likewise  is  a  subject  on  which  learned 
men  may  dispky  their  knowledge  in  lecturea  and  before 
aadiencea;  but  the  last  is  only  to  be  gained  by  silent  and  long 
experience.  Meanwhile  there  is  no  queatiou  hut  that  the  figure 
and  structure  of  the  inward  parts  ia  but  little  inferior  in  variety 
and  Uneamenta  to  the  outwu^l ;  and  that  the  hearta  or  livera  or 
stomachs  of  men  difier  aa  much  as  their  foreheads  or  noses  or 
ears.  And  in  theae  very  differences  of  the  internal  parta  are 
often  found  the  "  causes  continent "  of  many  diseases ;  which 
not  bung  observed  by  the  phyaidans,  they  qnarrel  many  times 
with  the  humoura,  which  are  not  in  &ult,  the  fault  being  in 
Ae  very  mechanical  frame  of  the  part.  In  the  cure  of  which 
diseases  it  is  lost  labour  to  employ  medicinea  alterative  (for  the 
part  admits  not  of  alteration) ;  but  the  thing  must  be  corrected, 
and  accommodated  or  palliated  by  diets  and  medicinea  familiar. 
To  Comparative  Anatomy  belongs  likewise  the  accurate  obser- 
valion  as  well  of  all  kinds  of  htuuoiura,  as  of  the  footatepa  and 
impresnons  of  diseases  in  various  dissected  bodies.    For  tho 
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bumoOTB  are  commonly  passed  over  in  Bnatomies  vriHi  dugiut 
as  pnigamenta  >  whereas  it  is  of  the  first  importaDCe  to  observe 
of  what  sort  and  how  momfbld  the  different  kinds  of  humours 
are  (not  relying  too  mnch  on  the  common  ^visionB  of  them) 
which  are  sometimes  found  in  the  human  body ;  and  in  what 
cavities  and  receptacles  each  of  tbem  is  most  apt  to  lodge  and 
nestle,  and  with  what  benefit  or  injury,  and  the  like.  So  i^un 
the  footsteps  and  impressions  of  diseases  and  the  injuries  and 
devastations  they  cause  in  the  inward  parte,  ought  in  different 
anatomies  to  be  diligently  observed ;  namely  impoethumationB, 
exulcerations,  discontinuationa,  putrefactions,  corrouons,  coa- 
sumptions,  contractions,  extensions,  convuluone,  loosenings, 
dislocations,  obstructions,  repletions,  tumours;  t<^ther  with 
all  preternatural  substances  that  are  found  in  the  human  body 
(as  stones,  oamoeities,  excrescences,  worms,  and  the  like) ;  all 
these,  I  say,  and  the  like  of  them  ought  by  that  Comparative 
Anatomy  which  I  have  spoken  of,  and  the  collation  of  the 
several  experiences  of  many  phyuoians,  to  be  carefully  searched 
out  and  compared.  But  this  variety  of  accidents  is  either 
slightly  handled  in  anatomies  or  else  passed  over  in  silence. 

Of  that  other  defect  in  anatomy  (that  it  has  not  been 
practised  on  live  bodies)  what  need  to  speak  P  For  it  is  a 
thing  hateful  and  inhuman,  and  has  been  justiy  reproved  by 
Celsus.  But  yet  it  is  no  leas  true  (as  was  anciently  noted)  that 
many  of  the  more  subtie  passages,  pores,  and  pertusions  appear 
not  in  anatomical  dissections,  because  they  are  shut  and  latent 
in  dead  bodies,  though  they  be  open  and  manifest  in  live. 
Wherefore  that  utility  may  be  considered  as  well  as  hiunanity, 
the  anatomy  of  the  living  subject  is  not  to  be  relinquished 
altogether,  nor  referred  (as  it  was  by  Celsus)  to  the  casual 
,  practices  of  surgery ;  ^ce  it  may  be  well  discharged  by  the 
dissection  of  beasts  alive,  wluch,  notwithstanding  the  dis^mili- 
tude  of  their  parts  to  human,  may,  with  the  help  of  a  little 
judgment,  sufficiently  satisfy  this  inquiry, 

Agiun,  in  their  inquiry  concerning  diseases,  they  find  many 
which  they  pronounce  incurable,  some  at  their  very  commence- 
ment, and  others  after  a  certain  period.  So  that  the  proscrip- 
tions of  Sylla  and  the  Triumvirs  were  as  nothing  to  the  ptt>- 
Bcriptiona  of  physiciane,  wherein  by  most  iniquitous  edicts  they 
give  up  so  many  to  death ;  of  whom  nevertheless  numbers 
escape  with  less  difficulty  tiiau  they  did  in  the  Roman  prosmp- 
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tioiu.  Therefore  I  will  not  hesitate  to  set  down  among  the 
detideraia  a  work  on  the  cure  of  diseases  which  are  held  in- 
curable i  that  eo  some  phy^sioians  of  eminence  and  magnanimity 
ma,j  he  stirred  np  to  take  this  work  (as  &r  as  the  nature  of 
things  permits)  upon  them ;  since  the  pronouncing  these  dis- 
easea  incurable  gives  a  legal  sanction  as  it  were  to  neglect  and 
inattention,  and  exempts  ignorance  &om  discredit- 
Again,  to  go  a  little  further ;  I  esteem  it  likewise  to  be  clearly 
the  office  of  a  phynoian,  nat  only  to  restore  health,  but  also 
to  mitigate  the  pains  and  torments  of  diseases;  and  not  only 
when  such  mitigation  of  pain,  as  of  a  dangerous  symptom, 
helps  and  conduces  to  recovery ;  but  also  when,  all  hope  of 
recovery  being  gone,  it  serves  only  to  make  a  fair  and  easy  \ 
paewige  from  life.  Jj'orlt  is  ho  Bmall  felicity  which  Augustus 
CnssT  was  wont  oo  earoestiy  to  pray  for,  that  same  Euthantuia ; 
which  likewise  was  observed  in  the  death  of  Antoninus  Pius ', 
which  was  not  so  much  like  death  as  like  falling  into  a  deep 
and  pleasant  sleep.  And  it  is  written  of  Epicoms,  that  he 
procured  the  same  for  himself;  for  after  his  disease  was  judged 
desperate,  he  drowned  hia  stomach  and  senses  wi^  a  la^e 
draught  and  ingu^tation  of  wine;  whereupon  the  epigram 
was  made, 

^■^  bine  BtTglu  ebritu  hantit  aqnai.' 

He  drowned  in  wine  the  bittemesa  of  the  Sty^an  water.  But 
in  oar  times,  the  physiciaoe  make  a  kind  of  scruple  and  religion 
to  stay  vith  the  patient  after  he  is  given  up ;  whereas  in  my 
judgment,  if  they  would  not  be  wanting  to  llieir  office,  and 
indeed  to  humanity,  they  ought  botii  to  acquire  the  skill  and 
to  bestow  the  attention  whereby  the  dying  may  pass  more 
eaulj.and  qnietiy  out  of  life.  This  part  I  call  the  inquiry 
conoeming  outward  Euthanatia,  or  the  easy  dying  of  the  body 
(to  distinguish  it  Irom  that  Euthanasia  which  regards  the  pre- 
paration of  the  soul);  and  set  it  down  among  the  desiderata. 

Agmn,  in  the  cuies  of  diseases  I  generally  find  this  defi- 
mence ;  that  the  physicians  of  this  age,  though  they  pursue 
well  enough  the  general  intentions  of  cures,  yet  the  particular 
receipts  which  are  proper  for  the  cure  of  particular  diseases 
they  cither  do  not  well  understand  or  do  not  scrupulously 
observe.     For  physicians  have  frnstrated  and  destroyed  the 
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frnit  of  traditioii  and  experience  hy  ihar  ma^stnilides,  in 
adding  and  taking  away  and  making  clianges  in  tlieir  receipts 
at  thrar  pleasure ;  and  substituting  quid  pro  quo,  much  like  the 
chemists;  usurping  auck  command  over  the  medicine,  that  the 
medicine  loses  all  command  over  the  disease.  For  except  it  be 
treacle  and  mithridate,  and  periiaps  diascordium  aad  the  con- 
fection of  alkennes,  and  a  few  other  medioines,  they  tie  them- 
selves to  Bcaroe  any  certun  receipts  severely  and  religiously. 
For  as  to  those  confections  which  are  for  sale  in  the  shops,  they 
are  rather  in  readiness  for  general  intentions  than  accommodated 
and  specially  adapted  to  particular  cures;  for  they  do  not 
Bpedally  regard  any  one  disease,  but  relate  generally  to  purging, 
opening,  comforting,  and  altering.  And  this  is  principally  the 
cause  why  empirics  and  old  women  are  more  happy  many  times 
in  their  cores  than  learned  pbysidans,  because  they  are  more 
exact  and  religious  in  holding  to  the  composition  and  confection 
of  tried  medicines.  Indeed  I  remember  a  phyeidan  here  in 
England,  a  famous  practitioner,  in  religion  almost  a  Jew,  in 
reading  a  kind  of  Arab,  who  used  to  say,  "  Your  physicians  in 
Europe  are  indeed  men  of  leanung ;  but  they  do  not  know  the 
particular  cures  for  diseases."  He  would  also  say  in  jest,  not 
very  reverently,  "that  our  physicians  are  like  bishops,  who 
have  the  power  of  tlie  keys,  to  bind  and  loose,  and  nothing 
more."  But  to  speak  seriously ;  I  conceive  that  it  would  be  of 
great  use  if  some  phyucians,  among  the  more  distinguiahed  both 
for  learning  and  practice,  would  compose  a  work  on  mediones 
tried  -and  approved  by  experiment  for  the  cure  of  particular 
diseases.  For  if  it  be  thought  fitter  for  a  learned  physician 
(after  taking  account  of  the  constitution  and  age  of  his  patients, 
fhe  season  of  the  year,  their  customs,  and  the  like)  to  ^>ply  his 
meditdnes  according  to  the  occasion,  tlian  to  abide  by  any  cer- 
tain prescriptions,  the  opinion,  though  plausible,  is  fall&cioua, 
and  allows  too  littie  weight  to  experience,  and  too  much  to 
judgment.  For  as  tbey  were  the  most  useful  citizens  and  of 
the  best  composition  in  the  state  of  Rome,  who  either  being 
consuls  inclined  to  die  people,  or  being  tribunes  inclined  to  the 
senate;  so  in  the  matter  we  now  handle,  they  are  the  best 
phyeicians,  who  being  great  in  learning  most  incline  to  the 
traditions  of  experience,  or  being  distinguished  in  practice  do 
not  reject  the  methods  and  generalities  of  art.  As  to  the 
qnalif^ng  of  medianes  (if  it  be  ever  necessary),  it  ought  rather 


izecy  Google 


THE   FOURTH  BOOK.  369 

to  be  done  in  the  vehicles  titaji  in  the  body  of  the  medicinea, 
wherein  nothing  should  be  altered  without  evident  necessitj. 
This  part  therefore,  which  treats  of  authentic  and  positive 
medicines,  I  set  down  as  wanting.  But  it  is  a  thing  that  should 
not  be  undertaken  without  keen  and  severe  judgment,  and  in 
BTuod,  as  it  were,  of  select  physicians. 

AguD,  in  preparation  of  medidnes  I  find  it  stnuge  (espe- 
cially considering  how  mineral  medicines  have  been  so  much 
lauded  and  extolled  by  the  ohemists,  and  that  such  medicines 
are  safer  applied  outwardly  than  taken  inwardly)  that  no  man 
has  endeavoured  to  make  an  imitation  by  art  of  natural  baths 
and  medicinal  fountains ;  allliough  it  is  confessed  that  they 
receive  their  virtues  6x>m  the  mineral  rans  throng  which  they 
flow;  and  not  only  so,  but  as  a  manifest  proof  of  the  fact, 
human  industry  has  found  the  way  to  discern  and  distinguish 
by  analysis  &om  what  kind  of  mineral  such  waters  receive 
tincture ;  as  sulphur,  vitriol,  steel,  or  the  like.  Which  natural 
tincture  if  it  might  be  reduced  to  compositions  of  art,  would 
put  it  in  the  power  of  man  to  make  more  kinds  of  them  aa 
occasion  demands,  and  to  regulate  their  temper  at  discretion. 
This  part  therefore,  concerning  the  imitation  of  nature  in 
artificial  baths  (an  undertaldng  doubtless  both  easy  and  profit* 
able),  I  judge  to  be  defiiuent. 

But  lest  I  grow  to  be  more  particular  than  is  agreeable 
^ther  to  my  intention  or  to  the  nature  of  this  treatise,  I  will 
conclude  this  part  with  the  note  of  one  deficience  more,  which 
seema  to  me  of  greatest  consequence ;  which  is,  that  the  method 
of  treatment  in  use  is  too  compendious  to  accomplish  anything 
renutrkable  or  difficult.  For  in  my  judgment  it  would  be  an 
opinion  more  flattering  than  true,  to  think  any  medicine  can  be 
BO  soverdgn  or  so  happy  as  that  the  simple  use  of  it  can 
work  any  great  cure.  It  were  a  strange  speech,  which 
spoken  once,  or  even  spoken  many  times,  should  reclaim  a 
man  from  a  vice  to  which  he  is  by  nature  subject.  The  thing 
is  impossible.  It  is  order,  pursuit,  sequence,  and  skilful 
interchange  of  application,  which  is  mighty  in  nature.  And 
these  things,  although  they  require  greater  judgment  in  pre- 
scribing and  more  constant  obedience  in  observing,  yet  make 
Dp  for  it  abundantiy  by  tiie  magmtude  of  the  effects  they 
produce.  Now  although  a  man  would  think,  by  the  duly  atten- 
tions which  pfaysiciaiu  pay  to  ihear  patients, — th^  visitations, 
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nureingB,  and  prescriptJons, — ihat  they  were  pursuing  the  cure 
diligently  and  following  it  np  by  a  certiun  path  \  yet  let  a  man 
look  more  deeply  into  the  prescripts  and  ministrations  which 
phyeicisns  use,  and  he  shall  find  the  most  of  them  &11  of  vacil- 
lation and  inconstancy,  devices  of  the  moment,  without  any 
settled  or  foreseen  course  of  cure ;  whereas  tliey  ought  from 
the  very  firBt,  as  soon  as  ever  the  disease  is  fully  dliscovered 
and  known,  to  resolve  upon  some  regular  plan  of  treatment, 
and  not  to  depart  therefrom  without  grave  reason.  And  let 
physicians  be  assured  of  this :  that  there  may  be  (for  «xamp1e) 
three  or  four  medicines  rightly  prescribed  for  the  core  of  Borae 
Berions  disease,  which  if  taken  in  pToj>er  order  and  at  proper 
intervals  will  work  the  cure ;  but  if  taken  either  singly,  or  in  a 
diflferent  order,  or  without  the  interval,  will  prove  most  injurious. 
I  do  not  mean  that  every  scrupulous  and  euperetdtious  prescript 
should  be  taken  for  the  best  (no  more  than  every  etctat  way  ia 
the  way  to  heaven) ;  the  way  must  be  the  right  way  no  less 
tlian  the  strut  and  di£Bcult  one.  This  part  then,  which  I  will 
call  the  Physidan^a  Cbu,  I  set  down  as  deficient.  And  these 
are  the  things  I  find  wanting  in  that  port-  of  medicine  which 
relates  to  the  cure  of  diseases :  only  there  is  one  titiitg  still 
remaining,  which  is  of  more  consequence  than  all  the  rest; — 
namely,  a  true  and  active  Natural  Philosophy  for  the  science  <^ 
medicine  to  be  built  upon.  But  that  does  not  belong  to  the 
present  treatise. 

The  third  part  of  medicine  which  I  have  set  down  is  that 
which  relat«8  to  the  Prolongation  of  Life,  which  is  new,  and 
defident ;  and  the  most  noble  of  all.  For  if  sudi  s  thing  may 
be  discovered,  the  business  of  medi<»ne  will  no  longer  be  con- 
fined to  hnmble  cures,  nor  will  physicians  be  honoured  only  for 
necessity ;  but  for  a  gift  to  men — of  earthly  gifts  peih^is  the 
greatest — of  which,  next  to  God,  they  may  become  the  d)s~ 
pensera  and  adminiatratora.  For  ahhongh  to  a  Christimn 
making  for  the  Land  of  Promise  the  world  is  but  a  wildemesB, 
yet  even  while  we  travel  in  the  wilderness  to  have  our  aboes 
and  gannents  (that  is  our  bodies,  which  are  as  the  dothii^  of 
the  soul)  not  worn  out  by  the  way,  must  be  accounted  as  a  ^ft 
of  divine  grace.  Upon  this  subject  then,  seeing  it  is  of  such 
excellence,  and  that  I  have  set  it  down  as  wanting,  I  will 
after  my  maimer  give  both  admonitions,  and  directions,  and 
precepts. 
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tij  first  admonition  is,  that  of  tiie  writers  upon  this  argu- 
ment there  is  none  who  haa  discovered  anfthing  great,  not  to 
sa;  anything  sound.  Aristotle  has  indeed  published  a  very 
short  commentary  upon  it,  in  which  there  is  some  acatenesa : 
which  he,  as  naual,  will  have  to  be  everything.  But  more 
modern  writers  have  handled  it  so  idly  and  superstiiioasly, 
diat  by  reason  of  th^  vanity  the  argument  itaelf  haa  come  to 
be  reputed  vun  and  senseless. 

My  second  admonition  is,  Uiat  the  very  intentions  of  phy- 
^ciana  in  this  matter  are  worth  nothing,  and  rather  serve  to 
draw  men's  thoughts  away  from  the  point  than  to  direct  them 
to  it.  For  they  tell  us  that  death  consists  in  the  destitution  of 
warmth  and  moisture ;  and  therefore  that  the  natural  warmth 
should  be  comforted,  and  the  radical  moisture  cherished.  Just 
as  if  this  could  be  done  by  broths,  or  lettuces  and  mallows,  or 
starch,  or  jujubes,  or  spices,  or  generous  wines,  or  even  spirits 
of  wine  and  chemical  oils}  all  of  which  are  rather  injurious 
than  beneficial. 

My  third  admonition  is,  that  men  should  cease  from  trifling, 
nor  be  so  credulons  as  to  imagine  that  so  great  a  work  as  this 
of  delaying  and  taming  hack  the  course  of  nature  can  he 
effected  by  a  morning  draught  or  by  ^e  use  of  some  precious 
drug ;  by  potable  gold,  or  essence  of  pearls,  or  suchlike  toys ; 
— hut  be  assured  that  the  prolongalion  of  life  is  a  work  of 
liUwur  and  difficulty,  and  consisting  of  a  great  number  of 
remedies,  and  those  aptly  connected  one  with  another.  For 
let  no  man  be  so  dull  as  to  believe  that  a  thing  which  has 
never  yet  been  done  can  be  done  now  except  by  means  yet 
unattempted. 

My  fourth  admonitiott  is,  that  men  should  rightly  observe  and 
distinguish  between  those  things  which  conduce  to  a  healthy 
life,  and  those  which  conduce  to  a  long  life.  For  there  are 
some  things  which  tend  to  exhilarate  the  spirits,  strengthen 
the  bodily  functions,  and  keep  off  diseases,  which  yet  shorten 
the  sum  of  life,  and  without  uckne&s  hasten  on  the  decay  of 
old  age.  There  are  others  also  which  are  of  service  to  prolong 
life  and  retard  decay,  which  yet  cannot  be  used  without  danger 
to  health,  so  that  ^ey  who  use  them  for  the  prolongatioQ  of 
life  should  at  the  same  time  provide  agiunst  such  inconveniences 
as  may  arise  from  their  use.  And  so  much  by  way  of  admoni- 
tion. 
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With  regard  to  directioDs,  the  idea  I  have  formed  of  the 
matter  is  this.  Things  are  preserved  and  continaed  in  two 
ways;  either  in  their  own  identity,  or  by  repair.  In  thai  own 
identity,  aa  a  fly  or  an  ant  in  amber ;  a  flower  or  an  f^ple  or 
wood  in  conBervatories  of  enow ;  a  corpse  in  balsam.  By  repair, 
as  in  flame,  and  in  things  mechanicaL  Now  he  that  seeks 
to  effect  the  prolongation  of  life  most  use  both  methods  (for 
separate  they  have  less  power) ;  and  the  human  body  mnst 
be  preserved  as  bodies  inanimate,  and  agun  ss  flame,  and  lastly 
to  a  oert^  degree  as  things  mechanic&l  are  preserved.  There- 
fore there  are  three  intentions  for  the  prolongation  of  life; 
prevention  of  waste,  goodneBS  of  repmr,  and  renewal  of  that 
which  has  began  to  grow  old.  Waste  is  caused  by  two  depre- 
dations ;  that  of  the  native  spirit,  and  that  of  the  surrounding 
lur.  Both  of  these  may  be  prevented  in  two  ways ;  either  by 
"laking  those  agents  less  predatory,  or  the  patients  (that  is,  the 
iuices  of  the  body)  less  susceptible  of  being  preyed  on.  The 
spirit  is  made  less  predatory  if  it  be  either  condensed  in  sub- 
stance, as  in  the  use  of  opiates  and  preparations  of  nitre,  and  in 
mortifications;  or  diminished  in  quantity,  as  in  Pythagorean 
and  monastic  diets ;  or  quieted  in  motion,  as  in  leisure  and 
tranquillity.  The  surrounding  air  becomes  less  predatory, 
when  it  is  either  lees  heated  by  the  rays  of  the  sun,  as  in  cold 
climates,  caves,  mountuns,  and  the  columns  of  anchorites ;  or 
kept  from  the  body,  as  by  thick  skins,  the  plumage  of  birds, 
and  the  use  of  oils  and  imguenta  without  spices.  The  juices  of 
the  body  are  made  less  susceptible  of  depredadon,  by  being 
rendered  either  hard,  or  roscid  and  oily :  hard,  as  by  rough 
diet,  living  in  the  open  air,  strong  exercises,  and  some  mineral 
baths;  ros<ud,  as  by  the  use  of  sweet  things,  abstaining  from 
salts  and  acids,  and  most  of  all  by  each  a  composition  of  drink 
as  has  very  fine  and  subtle  parts,  yet  free  from  all  acrimony 
or  oddity.  Repair  is  produced  by  aliments.  Now  alimentation 
is  promoted  in  four  ways ;  by  the  digestion  of  the  bowels  to 
send  out  the  nourishment,  as  is  done  by  medicines  com&rting 
the  principal  bowels ;  by  ezcatation  of  the  external  parts  to  at- 
tract the  aliment,  as  by  exercises,  proper  frictions,  some  proper 
unctions  and  baths ;  by  preparation  of  the  aliment  itself,  so  that 
it  may  insinuate  itself  more  easily  and  to  a  cert^  extent  anti- 
cipate digestion,  as  in  the  various  artificial  modes  of  preparing 
food,  mixing  drink,  fermenting  bread,  and  combining  together 
the  virtues  of  these  three ;  by  comforting  the  last  act  of  assimi- 
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lation,  aa  in  seasoDable  sleep,  and  some  external  applications. 
The  renovation  of  what  has  begun  to  grow  old  takee  place  in 
two  ways ;  either  by  the  inteoeration  of  the  habit  of  body 
itself,  as  in  the  nae  of  baths,  plasters,  and  nngaents,  which 
act  so  aa  to  sink  in  without  drawing  anything  out;  or  by 
draining  out  the  old  moistnre  and  eubstitntiDg  new,  as  in 
seasonable  and  frequent  purgtngs,  lettings  of  blood,  and  attean- 
ating  diets,  which  restore  the  flower  of  the  body.  And  bo 
much  for  directions,  , 

As  for  precepts,  though  many  may  be  deduced  from  the 
directions  themselves,  I  think  fit  to  snbjcnn  three  ae  prinoipaL 
The  first  is,  that  prolongation  of  life  la  to  be  expected  rather 
from  periodical  diets,  than  from  any  familiar  regimen  of  living, 
or  even  from  the  excellence  of  particular  recipes.  For  things 
whi(^  have  anffideot  strength  to  turn  back  the  course  of  nature 
are  generally  so  strong,  and  produce  such  alterations,  that  they 
cannot  be  compounded  with  any  medicine,  much  leas  mixed 
with  common  food.  It  remuns  therefore,  that  they  be  used 
in  seiiee,  and  regularly,  and  at  set  times  recurring  at  certain 
intervals. 

The  second  is,  that  prolongation  of  life  is  to  be  expected 
rather  &om  working  on  the  spirits  and  from  the  softening  of 
the  parts,  than  from  the  modes  of  alimentation.  For  there 
being  three  things  which  act  upon  the  human  body  and  frame 
(not  taking  external  accidents  into  account),  namely  the  spirits, 
the  parts,  and  the  aliments;  the  way  of  prolonging  life  by 
the  modes  of  alimentation  is  tedious  and  circuitous ;  whereas 
the  ways  by  working  on  the  spirits  and  on  the  parts  are  mnch 
shorter,  and  sooner  attain  the  desired  end ;  because  the  spirits 
are  immediately  affected  both  by  vapoura  and  passions,  which 
have  strange  power  upon  them;  and  the  parts  by  baths, 
nngoente,  and  plasters,  which  also  make  sudden  imjn^sdons. 

The  third  is,  that  the  softening  of  the  parts  from  without 
should  be  efiected  by  things  of  kindred  subatance,  things  that 
impress,  and  things  that  dose  up.  For  things  of  kindred 
substance  are  kindly  and  reacUly  embraced  and  taken  in  by  the 
parts,  and  perform  the  proper  oGBce  of  emollients :  things 
that  impress  not  only  act  as  vehicles  for  the  virtue  of  the 
emtdlienta,  nmUng  it  sink  more  easily  and  deeper,  but  them- 
selves also  expand  the  parts  a  little :  while  things  that  close  up 
retain  and  keep  io  and  fix  for  awhile  the  virtue  of  both  the 
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otliers,  and  reatraia  perBpnttion,  which  is  a  thing  opptwed  to 
the  softening  procesB,  becanse  it  lets  oat  the  moistnre.  And 
80  by  these  three  (but  rather  dispoBed  in  order  and  snoceeding 
each  other,  than  mixed  together)  is  the  thing  accomqilished.  At 
the  same  time  I  would  have  it  understood  that  the  intention  of 
the  soilening  ia  not  to  nourish  the  parts  from  without,  but  taHj 
to  make  them  apter  to  receive  nonrishmenL  For  whatever  is 
more  dry  is  less  active  in  ngirimilating.  And  so  much  far  the 
Prolongation  of  Life,  now  newly  aaaigned  to  medicine,  as  the 
third  part. 

We  come  now  to  Cosmetic,  which  has  parts  dvil  aad  parts 
effeminate.  For  cleanness  and  decency  of  body  is  rightly 
esteemed  to  proceed  from  a  modesty  of  manners,  and  from 
reverence,  first  of  all  towards  God  whose  creatures  we  are ; 
then  towards  society  wher»n  we  live ;  and  then  also  towards 
ourselves,  whom  we  ought  to  revoence  not  less,  but  rather 
more,  than  others.  But  that  adulterate  decoration,  which 
makes  use  of  dyes  and  pigments,  is  well  worthy  of  the  defi- 
ciencies which  lUways  attend  it ;  being  neither  fine  enoo^  to 
deceive,  nor  convenient  enough  for  use,  nor  safe  and  whol^ 
some  enough  for  health.  And  X  wonder  that  this  depraved 
custom  of  punting  has  been  by  the  penal  laws,  both  eccleaiaa- 
tical  and  civil,  (which  have  been  very  severe  agunst  extrava- 
gance in  apparel  and  effeminate  dressing  of  the  hair)  so  loi^ 
overlooked.  We  read  indeed  of  Jezebel,  that  she  painted  her 
face  ;  but  nothing  of  the  kind  is  aud  of  Esther  or  Judith. 

Let  us  now  proceed  to  Athletic.  This  I  take  in  a  tense 
somewhat  larger  than  that  in  wMoh  it  ia  usually  understood. 
For  to  it  I  refer  everything  which  conduces  to  the  procuring 
of  any  kind  of  ability  of  which  the  hiunsn  body  is  capable ; 
whether  of  agility  or  of  endurance.  Ag^ty  has  two  parts, 
strength  and  swiftness;  endurance  has  likewise  two,  patience 
of  natural  wants,  and  fortitude  under  tormenta.  Of  all  which 
we  often  see  remarkable  examples,  in  the  practice  of  tumblers, 
in  tlie  hard  living  of  some  savages,  in  the  stupeudous  strength 
of  maniacs,  and  in  the  constancy  of  some  persons  under 
ezquirite  tortures.  And  if  there  be  found  any  other  &culty 
not  falUng  into  the  former  divisions  (such  as  the  wonderful 
power  of  holding  the  breath,  which  is  often  seen  in  divers),  I 
mean  it  to  be  referred  to  this  art.  Now  that  such  things  can 
sometimes  be  done,  is  very  plun;   bat  the  philosophy  and 
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iaqoisition  of  cansee  relating  to  tliem  is  Klmott  neglected ;  the 
rather,  I  think,  because  it  is  thouglit  that  such  mastmies  of 
nature  are  only  attained  ^ther  hj  a  pecniiar  aptness  of  nature 
in  Boine  men,  which  cannot  be  taught,  or  by  continual  onstom 
from  boyhood,  a  thing  which  depends  upon  authority  rather 
than  upon  teaching.  Which  thoagh  it  be  not  altogether  true, 
yet  of  what  avail  ia  it  to  note  defects  in  matters  of  this  kind? 
For  the  Olympic  Games  are  over  long  since ;  and  besides  in 
such  things  mediooiity  is  enough  for  use^  excellency  in  them 
serving  for  the  moat  part  only  for  mercenary  ostentation. 

Xjastly  I  come  to  Arts  of  Pleasure  Sensual,  which  are 
divided  aocording  to  the  senses  themselves.  The  pleasure  of 
the  eyes  ia  chiefly  Painting,  with  a  number  .of  otiier  arts 
(pertuning  to  magnificence)  which  respect  houses,  gardens, 
vestments,  vases,  cups,  gems,  and  the  like.  The  pleasure  of 
the  ears  is  Music,  with  its  various  apparatus  of  voices,  wind, 
and  steings :  water  instruments,  once  regarded  as  the  leaders 
of  this  art,  are  now  almost  out  of  use.  Of  all  these  arts  those 
which  belong  to  the  eye  and  ear  are  esteemed  the  most 
liberal ;  for  these  two  senses  are  the  purest ;  and  the  saences  ' 
thereof  are  the  most  learned,  as  having  mathematics  like 
a  baodnuud  in  their  trun.  The  one  also  has  some  referraice 
to  memory  and  demonstrations,  the  other  to  morali^  and  the 
pasuons  of  the  mind.  The  pleasures  of  the  other  senses,  and 
the  arts  relating  to  them,  are  less  esteemed ;  as  being  more 
allied  to  luxury  than  magnificence.  For  unguents,  odours, 
the  dainties  and  pleasures  of  the  table,  and  most  of  all  the 
stimulants  of  lust,  need  rather  laws  to  repress  than  arts  to 
teach  them.  It  has  been  well  observed  by  some  that  military 
arts  flourish  at  the  birth  and  rise  of  states ;  liberal  arts  when 
states  are  settled  and  at  their  height;  and  voluptuary  arts 
when  they  are  turning  to  decline  and  ruin.  And  I  fear  that 
this  our  age  of  the  world,  as  being  somewhat  upon  the  descent 
of  the  wheel,  inclines  to  arts  voluptuary.  Wherefore  let  these 
things  pass.  With  arts  volnptuary  I  couple  arts  jocular ;  for 
the  deceiving   of  the  senses  is  one  of  the  pleasures  of  the 


And  now  having  ran  over  the  doctrines  eonceming  the  body 
of  man  (Medicine,  Cosmetic,  Athletic,  and  the  Art  Voluptuary), 
I  give  this  notice  in  passing;  that  whereas  so  many  things 
come  into  consideration  in  the  human  body,  parts,  humours. 
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funotions,  faculties,  and  aecidentB ;  and  that  (if  it  were  a  new 
matter)  it  would  be  fit  that  there  ehoold  be  a  eingle  body  <^ 
learning  touching  the  human  hodj  contwning  them  all  (like 
that  doctrine  concerning  the  soul,  of  which  I  BhaD  booq  come 
to  speak) ;  jet  to  avoid  the  too  great  multiplication  of  arts,  at 
the  tranBpoaitioQ  (more  than  need  be)  of  their  ancient  limit8>  I 
receive  the  doctrine  concerning  the  parts  of  the  human  body, — 
the  fiinctionB,  homonn,  respiration,  sleep,  generation,  the  fietos 
and  geetation  in  Uie  womb,  growlh,  puberty,  old  age,  latness, 
and  the  like, — into  the  body  of  medicine;  not  that  they 
properly  belong  to  those  three  offices,  but  because  the  human 
body  is  in  everything  ihe  subject  of  medicine.  But  voluntary 
motion  and  sense  I  refer  to  the  doctrine  concerning  the  soul, 
because  in  these  two  the  soul  plays  the  principal  part.  And 
so  mudi  for  the  philosophy  oonceming  the  body  of  man ;  which 
is  but  the.  tabenuole  of  the  mind. 


CHAP.  in. 


Division  of  ffuman  Pkilosophu  relating  to  the  Soul  into  Doctritie 
concerning  the  Breath  of  Life  and  Doctrine  coneermng  the 
Sensible  or  Produced  SouL  Second  Division  of  the  $ame 
I^ilosophy  into  Doctrine  concerning  the  Substance  and  Facol- 
ties  of  the  Soul,  and  Doctrine  concerning  the  Use  and  Objects 
of  the  Faculties.  Two  Appendicet  of  the  Doctrine  coneem- 
ing  the  Faculties  of  the  Soul;  Doctrine  concerning  Natural 
Divination  and  Doctrine  concerning  Fasdnation.  DittribuHoa 
of  the  Faculties  of  the  Sensible  Soul  into  Motion  and  Sense. 

Lbt  us  now  proceed  to  the  doctrine  which  concerns  the  Homui 
Soul,  from  the  treasures  whereof  all  other  doctrines  are  derived. 
The  parts  thereof  are  two ;  the  one  treats  of  the  rational  soul, 
which  is  divine ;  the  other  of  the  irrataonal,  which  is  common 
with  brutes.  I  mentioned  a  little  before  (in  speaking  of 
Forms)  the  two  liferent  ^nanations  of  souls,  which  appear 
in  the  first  creation  thereof;  the  one  springing  fix>m  the 
breath  of  (}od,  the  other  from  the  wombs  of  the  elements. 
For  touching  the  first  generatirai  of  the  rational  soul,  the 
Scripture  says,  "  He  hath  made  man  of  the  dust  of  the 
earth,  and  breathed  into  lus  nostrils  the  breath  of  life;" 
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wIieTefts  the  generation  of  the  irrational  aaai,  or  that  of  the 
bmtea,  was  effected  by  the  words,  "Let  the  water  bring 
forth;  let  the  earth  bring  forth."  Now  this  aonl  (as  it  exists 
ia  man)  is  only  the  inetnunent  of  the  rational  soul,  and  has 
its  origin  like  tiiat  of  the  brutes  in  the  dust  of  the  earth.  Fox 
it  is  not  said  that  "  He  made  the  body  of  man  of  the  dost  of 
the  earth,"  but  that "  He  made  man ; "  that  ia  the  entire  man, 
excepting  only  the  breath  of  Ufe.  Wherefore  the  first  part  of 
the  general  doctrine  concerning  the  human  soul  I  will  term  the 
dootrine  concerning  the  Breath  of  Life ;  the  other  the  doctrine 
oonceming  the  Senedble  or  Produced  SouL  But  yet,  as  hitherto 
I  handle  philosophy  only  (for  I  have  placed  sacred  ^vinity  at 
the  end  of  the  work),  I  would  not  borrow  this  diTision  from 
theology,  if  it  were  not  consonant  with  the  printuplee  of 
philoeophy  also.  For  there  are  many  and  great  excellences 
of  the  human  soul  above  the  souls  of  bmtes,  manifest  even  to 
those  who  philosophise  according  to  the  sense.  Kow  wherever 
the  mark  of  so  many  and  great  excellencies  is  found,  there  also 
a  specific  difference  ought  to  be  constituted ;  and  therefore  I 
do  not  much  like  the  confused  and  promiacnoua  manner  in 
which  philosophers  have  handled  the  functions  of  the  soul ;  aa 
if  the  human  aonl  differed  from  the  spirit  of  brutes  in  degree 
rather  than  in  kind ;  as  the  sun  differs  from  the  stars,  or  gold 
from  metale. 

I  must  subjoin  likewise  another  divi«on  of  the  general  doo- 
trine concerning  the  human  soul  before  I  speak  more  fully  of 
die  species.  For  that  which  I  shall  hereafter  say  of  the  species 
will  concern  both  divisions  alike ;  as  well  that  which  I  have 
joBt  set  down,  as  that  which  I  am  now  about  to  propose.  Let 
this  second  division  therefore  be  into  the  doctrine  oonceming 
the  Substance  and  Faculties  of  the  soul,  and  the  doctrine  con- 
cerning the  Use  and  Objects  of  the  Faculties. 

Having  therefore  lud  down  these  two  diviraons,  let  us  now 
proceed  to  the  spoKues.  The  doctrine  concerning  the  breath  of 
life,  as  well  aa  the  doctrine  concerning  the  substance  of  the 
rational  soul,  includes  those  inquiries  touching  its  nature, — 
whether  it  be  native  or  adveutive,  separable  or  inseparable, 
mortal  or  inmiortal,  how  far  it  ia  tied  to  the  laws  of  matter, 
how  lar  exempted  from  them ;  and  the  like.  Which  questionB 
though  even  in  philosophy  they  admit  of  an  inquiry  both  more 
<liligent  and  more  profound  than  they  have  hitherto  received, 
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yet  I  held  that  in  the  end  all  such  must  he  handed  over  to  re- 
gion to  he  det«nnined  and  defined.  Otherwise  they  will  be 
subject  to  many  errors  and  illusiona  of  the  sense.  Foreince  the 
substance  of  the  eoul  in  its  oreation  mw  not  extracted  or  pro- 
duced ont  of  the  mass  of  heaven  and  earth,  but  irea  immediately 
inspired  from  God ;  and  since  the  laws  of  heaven  and  earth  are 
the  proper  subjects  of  philosophy ;  how  can  we  expect  to  obtwn 
&om  philoeophy  die  knowledge  of  the  substance  of  the  mtiooal 
soul  ?  It  must  be  drawn  from  the  same  divine  insjuratioD, 
from  which  that  substance  first  proceeded. 

The  doctrine  concerning  the  sensible  or  produced  soul,  how- 
ever, is  a  fit  subject  of  inquiry  even  as  regards  its  substaoce ; 
but  such  inquiry  appears  to  me  to  be  deficient.  For  of  what 
service  are  such  terms  as  ultimate  act,  form  of  the  body,  and 
rach  toys  of  log^c,  to  the  doctrine  concerning  the  substance 
of  the  soul  ?  For  the  sensible  soul — the  soul  of  brutes  —must 
clearly  be  regarded  as  a  corporeal  substance,  attenuated  and 
made  inviuhle  by  heat ;  a  breath  (I  say)  compounded  of 
the  natures  of  fiame  and  ur,  having  the  softness  of  air  to 
receive  impresuons,  and  the  vigour  of  fire  to  propagate  its 
acUon;  nourished  portly  by  oily  and  partly  by  watery  aub- 
etances ;  clothed  with  the  body,  and  in  perfect  animals 
residing  chiefly  in  the  head,  nuuung  along  the  nerves,  and 
refreshed  and  repaired  by  the  spiiitaoos  blood  of  the  arteries ; 
as  Bemardinus  Telesius  and  his  pupil  Augustinus  Donius  have 
in  part  not  altogether  unprofitably  maintained.  Let  there 
be  therefore  a  more  diligent  inquiry  concenung  this  doctrine; 
the  rather  because  the  impeifcct  understanding  of  this  has  bred 
opinions  superstitious  and  corrupt  and  most  injurious  to  the 
dignity  of  the  human  mind,  touching  metempsychods,  and  the 
purifications  of  souls  in  periods  of  years,  and  indeed  too  near 
an  afBnity  in  all  things  between  the  human  soul  and  the  souls 
of  brutes.  For  this  soul  is  in  brutes  Ihe  |Rincipal  soul,  the 
body  of  the  brute  bang  its  instrument;  whereas  in  man  it  is 
itself  only  the  instrument  of  the  ratimial  soul,  and  may  be 
more  fitly  termed  not  soul,  but  spirit.  And  so  modi  for  the 
substance  of  the  souL 

The  faculties  of  the  soul  are  well  known ;  understanding, 
reason,  ima^nation,  memory,  appetite,  will ;  in  short  all  widi 
which  the  logical  and  ethical  sciences  deal.  But  in  the  doc- 
trine conceroaog  the  soul  the  origins  of  these  faculties  ought 
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to  be  luHidlecl,  and  that  physically,  as  they  ue  iimate  and 
inherent  in  the  soul ;  the  uses  only  and  objects  of  them  being 
deputed  to  those  other  arts.  In  which  part  nothing  of  mndi 
value  (io  my  ojnnioo)  has  as  yet  been  difloovered ;  though  I 
cannot  indeed  report  it  as  deficient.  This  part  teaching  the 
faculties  of  the  mind  baa  likewise  two  appendices,  which  them- 
selves also,  as  they  are  handled,  hare  rather  produced  amoke 
than  any  clear  flame  of  truth.  One  of  these  is  the  doctrine 
of  Natural  Divination,  the  other  of  Fascination. 

Divination  has  been  anciently  and  not  nfitly  divided  into 
two  parts ;  Artificial  and  Natural.  ATtificial  makes  prediction  by 
argument,  concluding  npon  signs  and  tokens ;  Natural  forms  a 
presage  from  an  inward  presentiment  of  the  mind,  without  the 
help  of  signs.  Artificial  is  of  two  sorts ;  one  argues  from 
causes ;  the  other  only  from  experimeDts,  by  a  kind  of  blind 
uithority.  Which  latter  is  for  the  most  part  superstitious ;  such 
as  were  the  heathen  observations  npon  the  inspection  of  entrails, 
the  flights  of  birds,  and  the  like.  And  the  more  solemn 
astrology  of  the  Chaldeans  was  little  better.  But  artificial 
divination  of  both  kinds  is  dispersed  among  different  know- 
ledges. The  astrologer  has  his  prediolions,  from  the  position 
of  the  stars.  The  pbyri<nan  likewise  has  his  predictions  of  ap- 
proaching death,  of  recovery,  of  coming  symptoms  of  diseases, 
from  the  urine,  the  pulse,  the  look  of  the  patient,  and  the  likel 
The  politidan  also  has  his ;  "  O  venal  city,  that  will  quickly 
perish,  if  it  finds  a  purchaser : "  *  which  prediction  was  not  long 
in  being  verified ;  being  fulfilled  in  Sylla  first,  and  aflerwards 
in  CiBsar.  Predictions  of  tiiis  kind  therefore  are  not  to  our 
present  porpoee,  bat  are  to  be  referred  to  their  own  arts.  But 
Natnral  Divination,  whidi  springs  from  the  inward  power  of  the 
mind,  is  that  which  I  now  speak  o£  This  is  of  two  sorts ;  the 
one  Primitive,  the  other  by  Inflnxion.  Primitive  is  grounded 
upon  the  suppomtion  that  the  mind,  when  it  is  withdrawn  and 
collected  into  itself,  and  not  diffused  into  the  organs  of  the  body, 
has  of  its  own  essential  power  tome  prenotion  of  things  to  come. 
Now  this  appears  most  in  sleep,  in  extasies,  and  near  death ; 
and  more  rarely  in  waking  apprehensions,  or  \then  the  body  is 
healthy  and  strong.  But  this  state  of  mind  is  commonly 
indnced  or  fiirthered  by  those  abstinences   and  ohserrances 

■  Sallnst,  in  BclL  JugtMlL  SB. 
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vhich  most  TrithdrftV  the  mind  from  exercising  the  datles  of 
the  hodj,  so  tlut  it  m»7  enjoy  its  own  nature,  free  from  external 
restrunta.  Dirination  hj  inflimon  is  grounded  upon  this  other 
conceit ;  that  the  mind,  as  a  mirror  or  glass,  receives  a  kind  of 
secondary  illuminatjon  &om  the  foreknowledge  of  God  and 
spirits ;  and  this  also  is  fnrUiered  by  the  same  state  and  regimen 
ot  the  body  as  the  other.  For  the  retiring  of  the  mind  within 
itself  gives  it  the  fuller  benefit  of  its  own  nature,  and  makes 
it  the  more  susceptible  of  divine  influzions ;  save  that  in 
divinations  by  influzion  the  mind  is  seized  with  a  kind  of  fer- 
venoy  and  impatience  as  it  were  of  the  present  Deity  (a  state 
which  the  ancients  noted  by  the  name  of  divine  fury) ;  while  in 
primitive  divination  it  is  more  in  a  state  of  quiet  and  repose. 

Fasdnation  is  die  power  and  act  of  imagination  intensive 
upon  the  body  of  another  (for  of  the  power  of  imaj^nation 
upon  tiie  body  of  the  imi^nant  I  have  spoken  above) ;  wherein 
the  school  of  Paracelsus  and  the  disciples  of  pretended  na- 
tural magio  have  been  so  intemperate,  that  they  have  exalted 
the  power  and  apprehennon  of  the  imagination  to  be  much  oue 
wilh  the  power  of  miracle-working  faith.  Others,  that  draw 
nearer  to  probability,  looking  with  a  clearer  eye  at  the  secret 
workings  and  impressions  of  things,  the  irradiations  of  the 
senses,  the  passage  of  contagion  firom  body  to  body,  the  con- 
veyance of  magnetic  virtues,  have  concluded  that  it  is  much 
more  probable  there  should  be  impreaeiona,  conveyances,  and 
communications  from  ^irit  to  spirit  (se^g  that  the  spirit  is 
above  all  other  things  both  strenuous  to  act  and  soft  and  tender 
to  be  acted  on) ;  whence  have  arisen  those  conceits  (now  be- 
come as  it  were  popoUr)  of  the  mastering  cpirit,  of  men 
nnlacky  and  ill  omened,  of  the  glances  of  love,  envy,  and  the 
like.  ^Vlth  this  is  joined  the  inquiry  how  to  ruse  and  fortify 
the  imagination ;  for  if  the  imagination  fortified  have  so  much 
power,  it  is  worth  while  to  know  how  to  fortify  and  exalt  it. 
And  here  comes  in  crookedly  and  dangerously  a  palliation  and 
defence  of  a  great  part  of  ceremonial  magic  For  it  m^  be 
speciously  pretended  that  ceremonies,  characters,  charms,  gesti- 
culations, amulets,  and  the  like,  do  not  derive  their,  power  from 
any  tacit  or  sacramental  contract  with  evil  spirits,  but  serve 
only  to  strengthen  and  exalt  the  imagination  of  him  who  uses 
them.  As  likewise  in  religion  the  use  of  images  to  fix  the 
cogitations  and  raise  the  devotions  of  those  who  pray  before 
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them  bas  growa  common.  My  own  judgment  liowever  ia  this : 
thongh  it  be  admitted,  that  imagination  baa  power,  and  further 
that  ceremonies  fortify  and  strengthen  that  power ;  and  thai 
ihey  be  used  sincerely  and  intentionally  for  that  purpose,  and 
as  a  physical  remedy,  without  any  the  least  thought  of  inviting 
thereby  the  aid  of  spirits;  they  are  nevertheless  to  be  held 
tmlawful,  as  oppoung  and  disputing  that  divine  sentence  passed 
upon  man  for  sin,  "  In  the  sweat  of  thy  face  shalt  thou  eat 
bread." '  For  magic  of  this  tbd  proposes  to  attain  those 
noble  fruits  which  God  orduned  to  be  bought  at  the  price  of 
labour  by  a  few  easy  and  slothful  observances. 

There  remun  two  doctrines,  which  refer  prindpally  to  the 
fiundties  of  the  inferior  or  sensible  soul, — as  that  which  is 
most  connected  with  the  organs  of  the  body ;  the  one  con- 
cerning Voluntary  Motion,  the  other  concerning  Sense  and  the 
Senuble.  In  the  first  of  these,  which  has  in  other  respects  also 
been  very  barrenly  inquired,  one  entire  part  almost  is  wanting. 
For  the  proper  office  and  structure  of  the  nerves  and  muscles, 
and  of  the  other  parts  required  for  this  motion ;  and  what  part 
of  the  body  is  at  rest,  while  another  moves ;  and  that  the 
imagination  is  as  it  were  the  director  and  driver  of  this  motion, 
insomuch  timt  when  the  image  which  ia  the  object  of  the 
motion  is  withdrawn  the  motion  itself  is  immediately  inter- 
mpted  and  stopped  (as  in  walking,  if  you  begin  to  think  eagerly 
and  fixedly  of  something  else,  you  immediately  stand  still); 
these,  I  Bay,  and  some  other  subtletiee  which  are  not  amisa, 
have  long  ago  come  into  observation  and  inquiiy.  But  how 
the  compressions,  dilatations,  and  agitations  of  the  spirit  (which 
is  doubtless  the  source  of  motion)  can  sway,  excite,  or  impel 
the  corporeal  and  gross  mass  of  the  parts,  bas  not  as  yet  been 
diligently  inquired  and  handled.  And  no  wonder ;  seeing  the  ' 
sensible  sonl  has  been  regarded  rather  as  a  function  than  as  a 
substance.  But  unce  it  is  now  known  that  it  is  itself  a  cor- 
poreal and  material  substance,  it  is  necessary  to  inquire  by 
what  efforts  a  spirit  so  small  and  tender  can  put  in  motion 
bodies  so  gross  and  bard.  Of  this  part  therefore,  since  it  is 
deficient,  let  inquiry  be  made. 

Concerning  Sense  and  the  Sensible  there  has  been  mach 
fuller  and  more  diligent  inquiry,  both  in  general  treatises  con- 
cerning them  uid  also  in  particular  arts,  as  perspective  and 
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music ;  how  correctlj,  is  notlimg  to  the  purpose,  eedlBg  they 
cannot  be  ranked  aa  deficients.  Yet  there  are  two  noble  and 
diBtinguished  parts,  which  I  pronounce  deficient  in  this  doctrine ; 
the  one  concerning  the  Difference  of  Perception  and  SenBe> 
the  other  concerning  the  Form  of  Light. 

A  good  explanation  of  the  difference  between  Perception 
and  Sense  should  have  been  prefixed  hj  philosophers  to  their 
treatises  on  Sense  and  the  Sensible,  as  a  matter  most  funda- 
mentaL  For  we  see  that  all  natural  bodies  have  a  manifest 
power  of  perception,  and  also  a  kind  of  choice  in  receiving 
what  is  ^eeable,  and  avoiding  what  is  hostile  and  foreign. 
JfoT  am  I  speaking  only  of  the  more  subtle  perceptions,  as 
when  the  magnet  attracts  iron,  flame  leaps  towards  naphtha, 
one  bubble  coming  near  another  unites  with  it,  rays  of  light 
start  away  from  a  white  object,  the  body  of  an  animal  assimi- 
lates things  that  are  useful  and  excems  things  that  are  not  so« 
part  of  a  sponge  attracts  water  (though  held  too  high  to  touch 
it)  and  expels  air,  and  the  like.  For  what  need  is  there  of 
enumerating  such  things?  since  no  body  when  placed  near 
another  either  chaDges  it  or  is  changed  by  it,  nnlesa  a  reciprocal 
perception  precede  the  opetatjon.  A  body  perceives  the  passages 
by  which  it  enters ;  it  perceives  the  force  of  another  body  to 
which  it  yields ;  it  perceives  the  removal  of  another  body 
which  held  it  &Bt,  when  it  recovers  itself;  it  perceives  the  dis- 
ruption of  its  continuity,  which  for  a  time  it  resists ;  in  short 
there  is  Perception  everywhere.  And  ur  perceives  heat  and 
cold  so  acutely,  that  its  perception  is  far  more  subtle  than  that 
of  the  human  touch,  which  yet  is  reputed  the  normal  measure 
of  heat  and  cold.  It  seems  then  that  in  r^ard  to  this  doctrine 
men  have  committed  two  faults ;  one,  that  they  have  for  the 
most  port  left  it  untouched  and  unhandled  (though  it  be  3 
most  noble  subject) ;  the  other,  that  they  who  have  happen:^ 
to  turn  their  miuda  to  it  have  gone  too  far,  and  attributed  lerue 
to  all  bodies ;  so  that  it  were  a  kind  of  impiety  to  pluck  off  the 
branch  of  a  tree,  lest  it  should  groan,  like  Folydorue. '  But  they 
should  have  examined  the  difference  between  perception  and 
seose,  not  only  in  sensible  as  compnred  with  insensible  bodies 
(as  plants  with  animals),  one  body  with  another ;  but  also  in 
the  senuble  body  itself  they  should  have  observed  what  is  the 
reason  why  so  many  actions  are  performed  witiiout  any  sense 
'  Virg.  Ma.  iiL  39. 
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Rt  all ;  why  food  b  digested  and  ejected ;  homoura  and  joices 
carried  up  and  down;  the  heart  and  the  paUe  heat;  the  entrails, 
like  BO  many  workehope,  perform  eyerj  one  its  own  work ;  uid 
yet  all  these  and  many  other  things  are  done  withoat  seoEe. 
But  men  have  not  seen  clearly  enongh  of  what  nature  the 
action  of  sense  is ;  and  what  kind  of  body,  what  length  of  lime, 
or  what  repelitioa  of  impression  is  required  to  produce  pleasure 
or  pain.  In  a  word,  they  do  not  eeem  at  all  to  understand  the 
difference  between  nm^je  perception  and  sense ;  nor  how  far 
perception  may  take  place  without  sense.  ^Neither  is  this  a 
dispute  about  words  merely,  but  about  a  matter  of  great 
importance.  Concerning  this  doctrine  then  (being  of  great 
use  and  hearing  upon  very  many  things)  let  a  better  inquiry 
be  set  on  foot.  For  ignorance  on  this  point  drove  some  of  the 
an(»ent  philosophers  to  suppose  that  a  soul  was  infused  into  all 
bodies  without  fstinction;  for  they  could  not  conceive  how 
there  could  be  motion  at  discretion  without  sense,  or  sense  with- 
oata  souL 

That  no  due  investjgalion  has  been  made  coaceming  the 
Form  of  Light  (especially  as  men  have  taken  great  puns  about 
perspective)  may  be  considered  an  astonishing  piece  of  neg- 
Bgence.  For  neither  in  perspective  nor  otherwise  has  any 
inquiry  been  made  about  Light  which  is  of  any  value.  The 
radiations  of  it  are  handled,  not  the  origins.  But  it  is  the 
phuHng  of  perspective  among  the  mathematics  that  has  caused 
this  defect,  and  others  of  the  kind;  for  thus  a  premature 
departure  has  been  made  from  Physics.  Agtun  the  manner  in 
which  Light  and  its  causes  are  handled  in  Physics  is  somewhat 
superstitious,  as  if  it  were  a  tlung  half  way  between  things 
divine  and  things  natural ;  insomuch  that  some  of  the  Flatoni&ts 
have  made  it  older  than  matter  itself;  asserting  upon  a  most 
vain  notion  that  when  space  was  spread  forth  it  was  filled  first 
with  light,  and  afterwards  with  body ;  whereas  the  Holy  Scrip- 
tures distinctiy  state  that  there  was  a  dork  mass  of  heaven  and 
earth  before  light  was  created.  And  where  the  subject  ia 
handled  physically  and  according  to  sense,  it  comes  at  once  to 
questions  of  radiation;  so  that  there  ie  but  littie  physical 
inquuy  extant  on  the  matter.  Now  men  ought  to  have  sunk 
their  speculations  fbr  awhile,  and  inquired  what  that  h  which 
is  common  to  all  lucid  bodies ;  in  other  words,  into  the  Form  of 
Light    For  see  what  on  immense  difference  of  body  there  is 
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(if  they  be  conaidered  according  to  iheir  dignity)  between  the 
sua  and  rotten  wood,  or  even  the  putrified  seizes  of  fiah  ?  They 
ehould  also  have  inquired  why  some  things  take  fire  and  throw 
out  light  when  heated,  and  others  not.  Iron,  metals,  stones, 
glass,  wood,  oil,  tallow,  when  they  are  subjected  to  fire,  either 
break  into  flame,  or  at  least  become  red ;  but  water  and  air  do 
not  acquire  any  Ught  from  the  most  intense  and  raging  heat, 
not  cast  forth  any  brightness.  And  if  any  one  thinks  that  this 
18  because  it  is  the  property  of  fire  to  shine,  and  air  and  water 
are  entirely  hostile  to  fire,  be  can  never  have  rowed  on  the 
sea  on  a  dark  night  in  hot  weather ;  when  he  would  have  seen 
the  diope  of  water  that  are  struck  up  by  the  oars  glittering  and 
shining :  a  thing  which  happens  likewise  in  the  boiling  aea^ 
froth,  which  they  call  "  sea-lungs."  I^astly,  what  connexion 
with  fire  and  lighted  matter  have  glowworms  and  fireflies,  and 
the  Indian  fly,  which  lights  tip  a  whole  room ;  or  the  eyes  of 
some  animals  in  the  dark ;  or  sugar  while  it  is  being  scraped  or 
broken ;  or  the  sweat  of  a  horse,  hard-ridden  on  a  hot  night ; 
and  the  like  ?  Nay,  so  little  is  this  subject  understood,  that 
most  people  think  sparks  Irom  flint  to  be  but  ur  in  fi^ction. 
And  yet  since  the  air  does  not  take  &te  with  heat,  and  noani- 
festly  coDceives  light,  how  happens  it  that  owls  and  cats  and 
some  other  animals  can  see  by  night  P  It  must  needs  be  (since 
sight  cannot  pass  withoat  light)  that  tilie  tur  has  some  pure  and 
natural  li^t  of  its  own,  which,  though  very  faint  and  dull,  is 
nevertheless  suited  to  the  visual  organs  of  such  animals,  and 
enables  them  to  see.  But  the  reason  of  this  error  (as  <^ 
most  others)  is  that  men  have  not  from  particular  instances 
elicited  the  Common  Forms  of  natures ;  which  I  have  laid 
down  as  the  proper  subject  of  Metaphysic,  which  is  itself  a 
part  of  Phyfflc,  or  of  the  doctrine  concerning  nature.  Where- 
fore let  inquiry  be  made  of  the  Form  and  Origins  of  Light} 
and  in  the  meantime  let  it  be  set  dowa  as  deficient  And  so 
much  for  the  doctrine  concerning  the  substance  of  the  soul 
both  rational  and  sensible,  with  its  Jaculties;  and  for  the 
appendices  of  that  doctrine. 
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CHAPTER  I. 


Dininim  of  the  Doctrine  concerning  the  Ute  and  Object*  of  the 
Faculties  of  the  Human  Soul  into  Logic  and  Ethic.  Division 
of  Logic  into  the  Arts  q^  Discovering,  o^  Judging,  o^Betain- 
ing,  and  of  Traasnutting. 

The  doctrine  coacerning  the  Intellect  (most  excellent  King), 
and  the  doctrine  concerning  the  Will  of  man,  are  as  It  were 
twins  by  birth.  For  purity  of  illumination  and  freedom  of 
will  began  and  fell  together;  and  nowhere  in  the  universal 
nature  of  things  is  there  so  intimate  a  sympathy  as  between 
truth  and  goodness.  The  more  should  learned  men  be  ashamed, 
if  in  knowledge  they  be  as  the  winged  angels,  but  in  their 
desires  as  crawling  serpents ;  carrying  about  with  them  minds 
like  a  mirror  ind^d,  but  a  mirror  polluted  and  false. 

I  come  now  to  the  knowledge  which  respects  tlie  use  and 
objects  of  the  faculties  of  the  human  soul.  It  has  two  parts, 
and  those  well  known  and  by  general  agreement  admitted; 
namely,  Lo(pc  and  Ethic;  only  Civil  Knowledge,  which  is 
commonly  ruiked  as  a  part  of  EUiic,  I  have  already  emancipated 
and  erected  into  an  entire  doctrine  by  itself, — the  doctrine  con- 
cerning man  congregate,  or  in  soaety ;  and  in  this  place  1  treat 
only  of  man  segregate.  Logic  discourses  of  the  Understanding  , 
and  Reason ;  Ethic  of  the  Will,  Appetite,  and  Affections:  the  ' 
one  produces  determinations,  the  other  actions.  It  is  true 
indeed  that  the  imagination  performs  the  ofSce  of  an  agent  or 
messenger  or  proctor  in  both  provinces,  both  the  judicial  and 
the  ministeriaL    Fin*  sense  sends  all  kinds  of  images  over  to 
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imaginaticm  for  reason  to  judge  or>  and  reasoQ  agiun  whea 
it  has  made  its  judgment  and  eelection,  sends  them  over  to 
imaginatjon  before  the  decree  he  put  in  execution.  For  volun- 
I  tary  motion  is  ever  preceded  and  incited  hy  imagination ;  so 
/  that  imagination  is  as  a  common  instrument  to  both, — botb 
1  reason  and  will;  saving  that  this  Janus  of  imagination  haa 
I  two  different  faces ;  for  the  &ce  towards  reason  has  the  print 
of  truth,  and  the  face  towards  action  has  the  print  of  goodness  j 
which  nevettbeless  are  faces, 

quales  decet  esse  sonmim.' 

Keither  is  the  imagination  simply  and  only  a  messenger ;  but 
it  is  ^ther  invested  with  or  usurps  no  small  authority  in  itself^ 
besides  the  simple  duty  of  the  message.  For  it  was  well  swd 
by  Aristotl^  "  That  the  mind  has  over  the  body  that  command- 
ment which  the  lord  has  over  a  bondman ;  but  that  reason  has 
over  the  imagination  that  commandment  which  a  magistrate  has 
over  a  free  citizen,"*  who  may  come  also  to  rule  in  his  turn. 
For  we  see  that  in  matters  of  faith  and  religion  our  imajpnation 
raises  itself  above  onr  reason ;  not  that  divine  illumination 
resides  in  the  imagination ;  its  seat  being  rather  in  the  very 
citadel  of  the  mind  and  understanding ;  hut  that  the  divine 
grace  uses  the  motions  of  the  imagination  as  an  instmment  of 

(illumination,  just  as  it  uses  the  motions  of  the  will  as  an  instru- 
ment of  virtue ;  which  is  the  reason  why  religion  ever  sought 
access  to  the  mind  by  similitudes,  types,  parables,  viaons, 
dreams.  And  again  it  is  no  small  dominion  which  imagination 
holds  in  persuasions  that  are  wrought  by  eloquence  ;  for  when 
by  arts  of  speech  men's  minds  are  soothed,  inflamed,  and  carried 
hither  and  thither,  it  is  all  done  hy  stimulating  the  ima^nation 
till  it  becomes  ungovernable,  and  not  only  sets  reason  at  nought, 
but  offers  violence  to  it,  partly  by  bGndiog,  partly  by  incensing 

.   it     Nevertheless,  I  see  no  cauae  to  alter  the  former  division; 

,  for  imagination  hardly  produces  sciences ;  poesy  (which  in  the 
beginning  was  referred  to  imaginatioQ)  being  to  bo  accoonted 
rather  as  a  pleasure  or  play  of  wit  than  a  science^  And  for 
ibe  power  of  the  imagination  in  nature,  I  have  just  now  assgoed 
it  to  the  doctrine  conoeming  the  souL  And  its  relation  to 
rhetoric  I  think  best  to  refer  to  tbat  art  itself,  which  I  shall 
handle  hereafter. 

•  Ot.  Met.  iL  14.  E  —  SiuA  w  ibten'  bett  shonld  be.  *  AiiU.  FoL  L  a; 
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That  port  of  human  philoflophy  which  r^;ard8  Logic  is  Icbb 
delightful  to  the  taste  and  palate  of  most  minds,  and  seems  but 
a  net  of  subtlety  and  spinosity.  For  aa  it  is  truly  said  that 
"  knowledge  is  the  food  of  the  mind,"  so  in  their  choice  and 
appetite  for  this  food  most  men  are  of  the  taste  and  stomach 
of  the  Israelites  in  the  desert,  that  would  fain  have  returned 
to  the  flesh-pots,  and  were  weary  of  manna ;  which  though  it 
were  celes^al,  yet  seemed  less  nutritive  and  comfortable.  And 
in  like  manner  those  sciences  are  (for  the  most  part)  best  liked 
which  have  some  infusion  of  flesh  and  blood ;  such  as  civil  ' 
history,  morality,  policy,  about  which  men's  affections,  praises, 
fortunes,  turn  and  are  occupied.  But  this  same  "  dry  light " 
parches  and  offends  most  men's  soft  and  watery  natures.  But 
to  speak  truly  of  things  as  they  are  in  worth,  rational  know- 
ledges are  the  keys  of  all  other  arts.  And  as  the  hand  is  the 
instrument  of  instruments,  and  mind  is  the  form  of  forms,  so 
these  are  truly  said  to  be  the  arts  c^  arts.  Keither  do  they 
only  direct,  but  likewise  confirm  and  strengthen ;  even  as  the 
habit  of  shooting  not  only  enables  one  to  take  a  better  aim,  bot 
also  ta  draw  a  stronger  bow. 

The  lo^cal  arts  are  four  in  nomber ;  divided  according  to 
the  ends  at  which  they  aim.  For  men's  labour  in  rational 
knowledges  is  either  to  invent  that  which  is  songht,  or  to  judge 
that  which  is  invented,  or  to  ret^  that  which  is  judged,  or  to 
deliver  over  that  which  is  retained.  So  therefore  the  Bational 
Arts  must  be  four;  Art  of  Inquiry  or  Invention;  Art  of 
Examination  or  Judgment ;  Art  of  Custody  or  Memory ;  and 
Art  of  Elocution  or  Tradition.  Of  these  I  will  now  speak 
aepaiately. 


CHAP.  II. 


Dimsion  of  the_  Art  of  Discovery  into  discovery  of  Arts  and 
discovery  of  Ai^uments :  and  that  the  former  of  these  (which 
it  the  most  important)  is  wanting.  Diotsioit  of  the  Art  of 
Discovery  of  Arte  into  Learned  Experience  and  the  New 
Oi^anon.     Description  of  Learned  Experience. 

Intention  is  of  two  kinds,  very  different ;  the  one  of  arte 
and  sdences,  and  the  other  of  speech  and  ai^;ument«.    Tlie 
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former  of  these  I  report  altt^tiier  defident,  whidi  eeema  to 
me  to  be  Buch  a  deficience,  as  if  in  the  making  of  uo  ioTentoiy 
touching  the  estate  of  a  deceased  person,  it  should  be  set  down 
that  "  there  is  no  ready  money."  For  as  money  will  fetdi  all 
other  commodities,  bo  by  this  art  all  the  rest  are  -obtained. 
And  as  the  West  Indies  would  never  have  been  discovered  if 
the  use  of  the  mariner's  needle  had  not  been  discovered  first, 
though  the  one  be  vast  regions  and  the  other  a  small  motion  j 
so  it  cannot  be  fomid  strange  if  no  ftirther  progress  has  beeo 
made  in  the  diacovery  and  advancement  of  the  arts,  when  the  art 
itself  of  diacovery  and  invention  has  as  yet  been  passed  over. 

That  this  part  of  knowledge  is  wanting  stands  pliunly  con- 
fessed. For  in  the  first  place,  Logic  eays  nothing,  no  nor 
takes  any  thought,  about  tbe  invention  of  arte,  whether 
mechanical  or  what  are  termed  liberal,  or  about  elieitii^  the 
works  of  the  one  or  the  axioms  of  the  other;  but  passes  on, 
merely  telling  men  by  the  way  tiiat  for  the  principles  of  each 
art  they  must  consult  tiie  professor  of  it.  Celsus,  a  wise  man 
as  well  as  a  physician,  (though  all  men  are  wont  to  be  lai^  in 
praise  of  their  own  art)  acknowledges  gravely  and  ingenuously, 
speaking  of  the  empirical  and  dogmatical  sects  of  pbysituans, 
that  medicines  and  cures  were  first  found  oat,  and  then  after- 
wards the  reasons  and  causes  were  discovered;  and  not  the 
causes  first  found  out  ftojn  the  nature  of  things,  and  by  light 
from  them  the  medicines  and  cures  discovered.  And  Plato 
more  than  once  intimates,  "  that  particnlara  are  infinite ;  and 
the  higher  generalities  give  no  sufficient  direction;  that  the 
pith  therefore  of  all  sdences,  which  makes  the  artsman  differ 
from  the  inexpert,  is  in  the  middle  proportions,  wluch  in  every 
particular  knowledge  are  taken  from  tradition  and  experience." 
Moreover  they  who  have  written  about  the  first  inventors  of 
things  or  the  origins  of  sciences  have  celebrated  chance  rather 
than  art,  and  represented  brute  beasts,  quadrupeds,  birds, 
fishes,  seipents,  as  the  doctors  of  sciences,  rather  than  men : 

Dictunntmi  genlRix  CraUM  carpit  «b  Idft, 
Pab«Tibn>  Mnlem  folii^  M  Sore  eonuuitem 
Faipureo  :  non  ilia  fens  incognita  capris 
Qramiiu,  com  teigo  Tolncrei  oaoBre  ugitbe.' 

I  'Viis..Sii.iii.41S.:— 

Fur  off  in  Cretui  Ide  a  pUat  there  grew 
With  downf  leavea  and  Boirec  of  puple  hne, 
The  dittaoj,  whose  medidiiable  power 
The  wild  goat  proves  whene'er  in  erl!  hour 
The  hnutei's  airovr  lodgw  in  his  ude. 
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So  that  it  IB  no  murel  (the  manner  of  antiquity  beiog  to  con- 
secrate inventors  of  useful  things)  that  the  ancient  Egyptians 
(to  whom  very  many  of  the  arte  owe  their  origin)  had  so  few 
1  idols  in  their  temples,  bat  almost  all  brute ; 


And  if  you  like  better,  according  to  the  tradition  of  the 
Greeks,  to  ascribe  the  first  inventions  to  men ;  yet  you  Tould 
not  say  that  Prometheus  waa  led  by  speculation  to  the  discovery 
of  fire,  or  tiiat  when  he  first  struck  the  flint  he  expected  tiie 
epark ;  but  rather  that  he  lighted  on  it  by  accident,  and  (as 
they  say)  stole  it  from  Jupiter.  So  that  in  the  invention  of 
arts  it  would  seem  that  hitherto  men  are  rather  beholden  to  a 
wild  goat  for  sui^ery,  to  a  nightingale  for  muuc,  to  the  ibis  for 
clysters,  to  the  pot  lid  that  flew  open  for  artillery,  and  in  a 
word  to  chance,  or  anything  else,  rather  than  to  lioffe,  Neither 
is  that  form  of  invention  much  other  which  is  well  described 
by  Vii^, 

nt  TmrlH  nmi  medUando  extondeiet  ait«« 

For  here  no  otiier  method  of  invention  is  proposed  than  that 
which  the  brute  beasts  are  capable  of  and  frequently  nee ;  which 
is  an  extreme  solicitude  about  some  one  thing,  and  perpetual 
practirang  of  it,  such  as  the  necesuty  of  self-preservation 
imposes  on  such  animals.  For  so  Cicero  says  very  truly,  "  that 
practice  constantly  applied  to  one  tlung  often  does  more  than 
either  nature  or  art."*     And  therefore  if  it  be  said  of  men, 

Imptdbui,  et  di 

it  is  likewise  sud  of  brates, 

Quit  expediTit  pdttaco  nmn  X^  f  ■ 
Who  taught  the  raven  in  a  drought  to  throw  pebbles  into  a 
hollow  tree  where  she  espied  water,  that  the  water  might  rise 

■  Tlrg.  JEn.  riii.  6BB.  :— 
All  kind!  uu 
Tlie  doB  Anubii  R 


All  kind!  and  ■hajMS  of  godi,  ■  monMroiu  hoM, 
Tlie  doff  Anubii  raremoct,  icood  amyed 
'Oainit  NGpiiuie,  Vemtf,  FiUm,  && 


'  Tlig.  QMiff.  1.  183.!— 

So  might  long  DM,  with  itadiooi  thonghl « 
Tha  Taiioni  azu  hj  ilow  eDdeaToni  bid. 

■  Cicero.  Pn  Baltio,  e.  SO. 

*  Virg.  Qtotg.  L  lis.:  — 

'■ —  fitera  lilxMiT  mukn  all, 
Aad  wtuit  in  pomrtj  Impottnnate. 

*  r(niaa,Fioloi;.:— WhoUughttliopranittoMjbowd'Tsda? 
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till  she  could  reach  it  with  her  beak  ?  Who  showed  the  way 
to  the  bees,  that  sail  through  such  a  vast  sea  of  air  to  fields 
in  flower  fer  removed  from  their  hive,  and  back  agtua?  Who 
taught  the  ant  to  bite  the  gruns  of  com  that  she  lays  np  in  her 
hill,  lest  they  should  sprout  and  so  disappoint  her  hope  ?  And 
in  ihsA  line  of  Yirgil,  if  the  wonl  "  extundere,"  which  imports 
the  difGculty,  and  the  word  "  paolatim,'*  which  imports  the 
filownees  of  the  thing,  be  observed,  we  ehoU  find  ourselves 
where  we  were,  amongst  those  gods  of  the  Egyptians ;  for 
men  have  hitherto  used  the  faculty  of  reason  but  little,  and  the 
criSce  of  art  not  at  oil,  for  the  discovery  of  inventions. 

Secondly,  this  very  thing  which  I  assert  is  demonstrated  (if 
you  observe  it  carefully)  by  the  form  of  induction  wluch  L<^o 
proposes,  as  that  whereby  the  principles  of  sciences  may  be 
invented  and  proved ;  which  form  ia  utterly  vicious  and  incom- 
petent, and  so  far  from  perfecting  natnre,  that  contrariwise  it 
perverts  uid  distorts  her.  For  he  that  diall  attentively  observe 
how  the  mind  gathers  this  excellent  dew  of  knowledge,  like  to 
that  the  poet  speaks  of, 

aerei  melliiB  ccelutU  doiw, ' 

(for  the  sciences  themselves  are  extracted  oat  of  particnlar 
instances,  partly  natural  partly  artifi(»al,  as  the  Sowers  of  the 
field  and  the  garden)  shall  find  that  the  nund  does  of  henelf 
by  nature  manage  and  act  an  induction  much  better  than 
l(^pciaQ8  describe  it ;  for  to  conclude  upon  a  hare  enumeration 
of  particulars  (as  the  logicians  do)  without  instance  contra- 
dictory, is  a  vicioDS  conclusion ;  nor  does  this  kind  of  induction 
produce  more  than  a  probable  conjecture.  For  who  can  assure 
himself,  when  the  particulars  which  he  knows  or  remembers 
only  appear  on  one  side,  that  there  are  not  others  on  the  con- 
trary rade  whioh  appear  not?  As  if  Samuel  should  have 
rested  upon  those  sons  of  Jesse  who  were  brou^t  before  him 
in  the  house,  and  not  sought  for  David,  who  was  in  the  field.* 
And  this  form  of  induction  (to  say  truth)  ia  so  gross  and  stupid, 
that  it  had  not  been  possible  for  wits  so  acute  and  subtle  as 
those  that  have  studied  these  things  to  offer  it  to  the  world,  but 
tiiat  they  were  hurrying  on  to  their  theories  and  dogmaticals, 
and  were  too  dunty  and  lofty  to  pay  due  attention  to  particulars. 
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and  espemUy  to  dwell  any  time  upon  diem.  For  tbejr  ueed 
examples  or  particular  instances  but  as  seijeants  or  whifflers  to 
drive  back  the  crowd  and  make  way  for  tbeir  opinioua,  and 
never  called  them  into  council  from  the  first,  for  the  purpose  of 
legitimate  aud  mature  deliberation  concerning  the  truth  of 
things.  Certainly  it  is  a  thing  that  may  touch  a  man  with  a 
reli^ouB  wouder  to  aee  Kov  the  footsteps  of  seducement  are  die 
very  same  in  divine  and  human  truth.  For  b«  in  the  perception 
of  divine  truth  man  cannot  induce  himself  to  become  as  a  child ; 
BO  in  the  study  of  human  truth,  for  grown-up  men  to  be  still 
reading  and  conning  over  the  first  elements  of  inductions  like 
boys,  is  accounted  poor  and  contemptible. 

Thirdly,  even  if  it  be  granted  that  the  principles  of  sciences 
may,  by  the  induction  which  is  in  use,  or  by  sense  and  ex- 
perience, be  rightly  established ;  yet  it  is  very  certain  that 
the  lower  axioms  cannot  (in  things  natural,  which  participate 
of  matter)  be  rightly  and  safely  deduced  from  them  by  syllo- 
gism. For  in  the  Byll<^Bm  propositions  are  reduced  to  prin- 
ciplea  through  intermediate  proportions.  Now  this  form  of 
invention  or  of  probation  may  be  used  in  popular  sciences, 
such  as  ethics,  politics,  laws,  and  the  like ;  yea,  and  in  divinity 
also,  because  it  has  pleased  God  of  his  goodness  to  accommo- 
date himself  to  the  capacity  of  man ;  but  in  Physics,  where 
the  point  is  not  to  master  an  adversary  in  argument,  but  to 
command  nature  in  operation,  truth  slips  wholly  out  of  our 
hands,  because  the  subtlety  of  nature  is  so  mnoh  greater  than  - 
the  subtle^  of  words;  so  that,  syllogiam  failing,  the  lud  of 
induction  (I  mean  the  true  and  reformed  induction)  is  wanted' 
everywhere,  as  well  for  the  more  general  principles  as  for 
intermediate  propositions.  For  syllogisms  conmst  of  pro- 
positions, and  propositions  of  words;  add  words  are  but 
the  current  tokens  or  marks  of  popular  notions  of  things; 
wherefore  if  these  notions  (which  are  the  souls  of  words) 
be  grossly  and  variably  collected  out  of  particulars,  the  whole 
structure  falls  to  pieces.  And  it  is  not  the  laborious  ex- 
amination either  of  consequences  of  arguments  or  of  the 
truth  of  propositions  that  can  ever  correct  that  error ;  being 
(aa  the  physicians  «ay)  in  the  first  digestion;  which  is  not 
to  be  rectified  by  the  subsequent  functions.  And  therefore 
it  was  not  without  great  and  evident  reason  that  so  many 
pbiloeophers  (some  of  them  most  eminent)  became  Sceptics 
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and  Academics,  and  denied  any  cerbunty  of  knowledge  or 
comprehension ;  affirming  tliat  ihe  knowledge  of  man  ex- 
tended only  to  appearances  and  probabilities.  It  is  true  ibat 
Socrates,  when  he  disdiumed  certainty  of  knowledge  for  himself 
is  thought  by  some  to  have  done  it  only  in  irony,  and  to  have 
enhanced  his  knowledge  by  dissembling  it ;  pretending  not  to 
know  that  which  it  was  plain  he  knew,  in  order  that  he  might 
be  thought  to  know  also  that  which  he  knew  not.  And  in  the 
later  academy  too  (which  Cicero  embraced)  that  opinioa  of  the 
incapacity  of  the  mind  to  comprehend  truth  was  not  held  very 
sincerely.  For  those  who  excelled  in  eloquence  commonly 
chose  that  sect,  for  the  glory  of  speaking  copiously  on  dther 
side  of  the  cinestioa ;  whereby  they  were  led  astray  from  the 
straight  road,  which  they  ought  to  have  followed  in  pursuit  of 
truth,  into  certun  pleasant  walks  hud  out  for  amusement  and 
recreation.  It  is  certain  however  that  there  were  some  here 
and  there  in  both  academies  (both  old  and  new)  and  much  more 
among  the  Sceptics,  who  held  this  opinion  in  simplicity  and 
integrity.  But  their  great  error  was,  that  they  Uid  the  blame 
I  upon  the  perceptions  of  the  sense,  and  thereby  pulled  up  the 
'  sciences  by  the  very  roots.  Now  the  senses,  though  they  often 
deceive  us  or  fail  us,  may  nevertheless,  with  diligent  assistance^ 
'suffice  for  knowledge;  and  that  by  the  help  not  so  much  of 
instruments  (though  these  too  are  of  some  use)  as  of  those 
experiments  which  produce  and  urge  things  which  are  too 
subtle  for  the  sense  to  some  effect  compreheusible  by  the  sense. 
But  they  ought  rather  to  have  charged  the  defect  upon  the 
mind  —  as  well  its-contnmacy  (whereby  it  refuses  to  submit 
itself  to  the  nature  of  things)  as  its  errors,  —  and  upon  false 
forms  of  demonstration,  and  ill-ordered  methods  of  reasoning 
and  condading  upon  the  perception  of  the  senses.  But  this  I 
say  not  to  disable  the  intellect,  or  to  urge  the  abandonment  of 
the  enterprise ;  but  to  stir  men  to  provide  the  intellect  with 
proper  helps  for  overcoming  ^e  difficulties  and  obscurities  of 
nature.  For  no'  steadiness  of  hand  or  amount  of  practice  will 
enable  a  man  to  draw  a  strught  line  or  perfect  circle  by  hand 
alone,  which  is  easily  done  by  help  of  a  ruler  or  compasSL 
And  this  is  the  very  tlui^  which  1  am  preparing  and  labouring 
at  with  all  my  might,  —  to  make  the  mind  of  man  by  help  of 
art  a  match  for  the  nature  of  things ;  to  discover  an  art  of 
Indication  and  Direction,  whereby  all  other  arts  with  th^ 
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axioms  and  wotIcb    may  be  detected  and  brought  to  light 
For  this  I  have  wilh  good  reason  set  down  as  wanting. 

This  Art  o{  Indication  (for  so  I  call  it)  has  two  parts.  For 
the  indication  either  proceeds  from  one  experiment  to  another ; 
or  else  from  experiments  to  axioms-;  which  axioms  themeelres 
euggeet  new  experiments.  The  one  of  these  I  will  term  Learned 
Experience,  tlie  other  Interpretation  of  Nature,  or  the  New 
Orgaaon,  Bat  the  former  (as  I  have  hinted  elsewhere)  must 
hardly  be  esteemed  an  art  or  a  part  of  philosophy,  but  rather  a 
kind  of  sagacity ;  whence  likewise  (borrowing  the  name  from 
tlie  fable)  I  sometimes  call  it  the  Hunt  of  Pan.  Nevertheless 
as  a  man  may  proceed  on  his  path  in  three  ways:  he  mayi 
grope  his  way  for  himself  in  the  dark ;  he  may  be  led  by  the  | 
hand  of  another,  without  himself  seeing  anything ;  or  lastly,  be  • 
may  get  a  light,  and  so  direct  lus  steps ;  in  like  manner  when  ' 
a  man  tries  all  kinds  of  experiments  without  order  or  method,  \ 
this  is  but  groping  in  the  dark ;  but  when  he  Dses  some  direo-  ' 
tion  and  order  in  experimenting,  it  is  as  if  he  were  led  by  the 
hand ;  and  this  is  what  I  mean  by  Learned  Experience.  Far 
the  light  itself,  which  was  the  third  way,  is  to  be  sought  from 
the  Interpretation  of  Nature,  or  the  New  Organon. 

Learned  Fxperience,  or  the  Hunt  of  Pan,  treats  of  the 
methods  of  experimenting ;  and  (since  I  have  set  it  down  as 
muting,  and  the  thing  itself  is  not  altogether  obvious)  I  will 
here,  according  to  my  plan  and  custom,  give  some  shadow  of  it. 
The  method  of  experimenting  proceeds  principally  either  by 
the  Variation,  or  the  Production,  or  the  Translation,  or  the 
Inversion,  or  the  CompnlsioD,  or  the  Application,  or  the  Con- 
junction, or  finally  the  Chances,  of  experiment.  None  of  these 
however  extend  so  far  as  to  the  invention  of  any  axiom.  For 
all  tranmtion  from  experiments  to  axioms,  or  from  axioms  to 
experiments,  belongs  to  that  other  part,  relating  to  the  New 
Organon. 

Variation  of  experiment  takes  place  first  in  the  Matter ;  that 
IB,  when  in  things  already  known  an  experiment  has  scarcely 
been  tried  except  in  a  certain  kind  of  matter,  but  now  is  tried 
in  other  things  of  a  like  kind ;  as  the  mano&cture  of  paper 
has  been  only  tried  in  linen,  not  in  silks  (except  perhaps  among 
the  Chinese) ;  nor  yet  in  bur  stufis,  from  which  what  are  called 
chamblets  are  made;  nor  in  wools,  cotton,  and  skins;  though 
these  three  last  seem  to  be  more  heterogeneous,  so  that  they 
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may  be  mora  useful  if  mixed  together  than  separate.  Graft- 
ing again  is  common  in  fruit  trees,  but  baa  been  seldom  tried 
on  wild  trees ;  though  it  is  eaii  that  the  elm  when  grafted  on 
the  elm  produces  a  wonderful  foliage.  Grafting  in  flowers  is 
likewise  very  rare,  though  ^ow  it  is  Bometimes  done  in  musk- 
roses,  which  are  successfully  inoculated  with  the  common 
roses.  Vaiiation  in  the  part  of  a  thing  I  likewise  set  down 
among  Tariationa  in  matter.  For  we  see  that  a  sucker  grafted 
on  tlie  trunk  of  a  tree  grows  better  than  if  planted  in  the 
ground.  Why  then  should  not  the  seed  of  an  onion,  inserted 
into  the  head  of  another  onion  when  green,  grow  better  than 
if  sown  by  itself  in  the  ground?  Here  the  root  is  sub- 
stituted for  ^e  trunk,  so  that  this  may  be  regarded  as  a  kind 
of  grafting  in  the  root.  Variation  of  experiment  takes  place 
secondly  in  the  efficient.  The  rays  of  the  sun  are  so  in- 
ten«fied  in  heat  by  burning-glasses,  that  they  can  set  on  fire 
any  combustible  matter;  can  the  rays  of  tlie  moon  by  the 
same  i^ocess  be  actuated  to  any  degree  of  heat  however 
mild?  that  we  may  see  whether  all  heavenly  bodies  have  the 
power  of  heating.  So  again,  radiant  heats  are  increased  by 
glasses;  can  the  same  effect  be  produced  on  opaque  heats  (aa 
of  stones  and  metals,  before  they  are  red-hot),  or  has  light 
something  to  do  with  it?  So  again  amber  and  Jet  when  rubbed 
attract  straws ;  will  they  do  the  same  when  warmed  by  fire  P 
Variation  of  experiment  takes  place  thirdly  in  Quantity  -,  which 
must  be  treated  with  great  care,  as  it  is  surrounded  by  many 
errors.  For  men  believe  that  if  the  quantity  be  increased  or 
multiplied,  the  power  and  virtue  is  increased  or  multiplied  pro- 
prationately.  And  this  they  postulate  and  suppose  as  if  it  bad 
a  kind  of  mathematical  certainty  ;  which  is  utterly  false.  A 
leaden  ball  of  a  pound  weight  dropped  from  a  tower  reaches 
the  ground  in  (say)  ten  seconds :  will  a  ball  of  two  pounds 
weight  (in  which  the  force  of  natural  motion,  as  they  call  it, 
ought  to  be  doubled)  reach  the  ground  in  five  seconds  ?  No, 
but  it  will  take  almost  the  same  time  in  falling,  and  will  not 
be  accelerated  in  proportion  to  the  increase  of  quantity.  Aguo, 
suppose  one  drachm  of  sulphur  mixed  with  half  a  pound  of 
steel  will  melt  it  and  make  it  liquid ;  will  therefore  one  ounce 
of  sulphur  mixed  with  four  pounds  of  steel  be  able  to  melt  it  ? 
This  does  not  follow ;  for  it  is  certiun  that  the  obstinacy  of 
matter  in  the  patient  is  more  increased  by  quantity  than  the 
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active  power  of  the  agent  Beddee,  1>odi  ovemmcb  and  orer- 
litUe  equally  prejndioe  the  effect.  For  in  the  smelting  and 
refining  of  metals  it  is  a  common  error  to  suppose  that  in  order 
to  advance  the  smeltiog  uther  the  heat  of  the  fire  or  the  quan- 
tity of  the  added  ingredient  should  bo  increased ;  whereas,  if  these 
surpass  the  due  proportion,  they  retard  the  operation ;  because 
by  th^  power  and  acrimony  they  turn  much  of  the  pure  metal 
into  fiunee,  and  carry  it  off*,  so  as  both  to  cause  a  loss  of  metal 
and  to  make  the  remaining  mass  more  hard  and  intractable. 
Men  shonld  therefore  consider  the  story  of  the  woman  in  ^sop, 
who  expected  that  with  a  double  measure  of  barley  her  hen 
would  lay  two  eggs  a  day;  whereas  the  hen  grew  fat  and 
laid  none.  As  a  rule  then,  it  will  not  be  safe  to  rely  on  any 
experiment  in  nature,  unless  it  has  been  tried  both  in  greater 
and  leseer  quantities.  And  so  much  for  Variation  of  Expe- 
riment. 

Prodnction  of  experiment  is  of  two  kinds;  repetition  and 
extension ;  that  is  when  the  experiment  is  either  repeated,  or 
urged  to  some  effect  more  subtle.  As  an  instauce  of  repe- 
tition: spirit  of  wine  is  made  from  wine  by  a  simple  distilla- 
tion, and  is  much  more  pungent  and  stronger  than  wine  it«elf ; 
will  then  spirit  of  wine,  if  it  be  itself  distilled  and  clarified,  pro- 
portionately exceed  itself  in  strength?  But  repetition  also  is 
not  firee  from  fallacy.  For  in  the  second  exaltation  the  difier- 
ence  ia  not  so  great  as  in  the  first ;  and  besides,  by  the  repeti- 
tion of  an  experiment,  after  the  operation  has  reached  a  certain 
standing  point  or  acme,  nature  oftentimes  is  so  far  from  advanc- 
iog  that  she  rather  inclines  to  relapse.  Judgment  therefore  is  to 
be  exercised  in  this  matter.  Again,  quicksilver  put  into  linen 
or  into  the  middle  of  molten  lead  when  it  is  banning  to  cool 
again,  becomes  solid,  and  is  no  longer  fiuid ;  will  therefore  this 
same  quiokulver,  by  many  repetitions  of  the  operation,  become 
fixed  and  malleable?  As  an  example  of  exl«nnon ;  if  water  be 
put  into  a  glass  with  a  long  neb  and  hung  up,  and  then  the  neb 
be  dipped  into  a  mixture  of  wine  and  water  underneath,  it  will 
separate  the  water  firom  the  wine,  the  wine  gradually  rising  to 
the  top,  the  water  sinking  to  the  bottom;  will  it  likewise 
happen  that  as  wine  and  water  (being  different  bodies)  are  by 
tiiie  dence  separated,  so  tiie  finer  parte  of  wine  (being  of  the 
same  body)  may  be  separated  from  the  more  gross ;  so  that 
there  shall  take  place  a  kind  of  distiUation  by  gravity,  and  a 
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subfltance  shall  be  found  on  the  top  much  like  spirits  of  wine, 
but  perhaps  mors  delicate?  Again,  a  magnet  attracts  a  solid 
piece  of  iron ;  will  a  fneoe  of  a  magnet  dipped  in  a  diasolu- 
tion  of  iron,  attract  the  iron  itself  and  bo  get  a  coating  of  iron  ? 
Again,  the  magnetic  needle  turns  to  the  p<Je ;  does  it  in  so 
doing  follow  the  same  course  as  the  heavenl;^  bodies  ?  As  if 
one  should  turn  the  needle  the  wrong  wayi  that  is  point  it  to 
the  Boutli,  and  hold  it  there  for  a  while,  and  then  let  it  go ; 
would  it,  in  returning  to  the  north,  go  round  by  the  west  ratJier 
than  by  the  east?  Agiun,  gold  imbibes  quickailTer  when  oon- 
tiguoua  to  it ;  does  it  receive  this  quickalver  into  itself  without 
extending  its  bulk,  and  so  become  a  body  heavier  than  gold 
itself?  Again,  men  help  the  memory  by  putting  imi^^  of 
persons  in  places ;  could  the  same  thing  be  done  without  the 
places,  by  connecting  actions  or  habits  with  persons  7  And  so 
much  for  the  Production  of  Experiment, 

Translation  of  experiment  is  of  three  kinds :  either  from 
nature  or  chance  into  an  art ;  or  &om  one  art  or  practice  into 
another ;  or  from  a  part  of  one  art  into  a  different  part  of  the 
same.  Of  translation  from  nature  or  chance  into  an  art  there 
are  innumerable  examples;  for  almost  all  mechanical  arts  have 
sprung  from  email  beginnings  presented  by  nature  or  chance. 
It  was  received  as  an  adage  "  that  one  cluster  of  grapes  ripens 
faster  by  the  sde  of  another ;"  which  has  grown  into  a  common 
saying,  as  applied  to  the  mutual  services  and  offices  of  friend- 
ship. But  our  cyder  makers  have  an  excellent  way  of  imitating 
the  operation.  For  they  take  care  not  to  bruise  or  squeeze  the 
apples  till  they  have  lain  together  for  awhile  in  heaps,  and  so 
ripened  by  mutual  contact;  that  the  too  great  acidity  of  the  drink 
may  be  corrected.  Aguu,  the  artificial  imitation  of  nunbows, 
with  drops  thickly  sprinkled,  is  translated  by  an  easy  passage 
from  natural  runbows  formed  by  a  dripping  cloud.  Agun,  the 
method  of  distilling  may  have  been  drawn  either  from  above, 
that  k,  fixmi  showers  and  dew ;  or  from  that  homely  experiment 
1^  drops  adhering  to  the  lids  of  pane  of  ooiling  water.  Nor  would 
a  man  have  ventured  to  imitote  thunder  and  lightning,  if  it  had 
not  been  suggested  by  the  pot  lid  of  the  monkish  chemist  sud- 
denly Ajing  up  with  great  force  and  a  loud  report.  The  more 
plentifiil  the  examples  however,  the  fewer  need  be  adduced. 
But  if  men  were  at  lebure  to  inquire  after  useful  things,  they 
ought  to  observe  attentively  and  minutely  and  systematically 
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oil  natural  works  and  operations,  and  be  ever  eagerly  con- 
eidering  which  of  them  may  be  transferred  to  tlie  arts.  For 
natare  is  the  mirror  of  art;.  Nor  arc  the  ezpeiiments  fewer  in 
number  which  may  be  transferred  from  one  art  to  another,  or 
from  one  practice  to  another ;  although  the  thing  is  not  bo 
common,  for  nature  meets  everybody  everywhere ;  but  par- 
ticular arts  are  only  known  to  their  own  artista.  Spectacles 
have  been  invented  to  assist  weak  sight;  might  not  some 
instrument  be  devised,  which  being  applied  to  the  ear  would 
asdat  those  dull  of  hearing?  Dead  bodies  are  preserved  by 
honey  and  embalming ;  could  not  somettung  of  the  same  kind 
be  transferred  to  medicine  for  the  benefit  of  live  bodies  ?  The 
practice  of  sealing  upon  wax,  cements,  and  lead  is  of  old  date ; 
but  it  led  to  impressions  on  paper,  or  the  art  of  printing.  In 
cookery,  salt  preserves  meat,  and  thai  better  in  winter  than 
summer;  might  not  this  be  profitably  transferred  to  baths,  to 
r^ulate  their  temperament,  when  necessary,  by  impres^on  or 
extraction?  So  in  the  late  experiment  of  artificial  freeing, 
saltis  discovered'to  have  great  powers  of  condennng;  may  not 
this  be  transferred  to  the  condensations  of  metals?  seeing  it  is 
already  known  that  strong  waters  composed  of  certwn  salts  pre- 
cipitate small  sands  of  gold  from  certiun  metals  not  so  deose  as 
gold  itself?  So  ogun,  punting  revives  the  memory  of  a  thing 
by  the  image  of  it;  has  not  this  been  transferred  into  the  art 
which  they  call  the  art  of  memory  ?  Of  these  things  it  may 
be  said  generally,  that  the  best  chance  of  bringing  down  as 
from  heaven  a  shower  of  inventions  at  once  useful  and  new, 
is  to  bring  within  the  knowledge  of  one  man,  or  of  a  few  who 
may  sharpen  one  another  by  conference,  the  experunents  of  a 
number  of  mechanical  arts ;  that  by  this  translation  (as  I  call 
it)  of  experiments  tfae  arts  may  mutually  cherish  and  aa  it  were 
kindle  one  another  by  mixture  of  rays.  For  though  the 
rational  method  of  inquiry  by  the  Organon  promises  far  greater 
things  in  the  end,  yet  this  sagacity  proceeding  by  Learned 
Experience  will  in  the  meantime  present  mankind  with  a 
number  of  inventions  wluch  lie  near  at  hand,  and  scatter  them 
like  the  donatives  that  used  to  be  thrown  among  the  people. 
There  remiuns  the  translation  from  one  part  of  an  art  to  a 
different  part ;  which  differs  little  from  the  translation  from  one 
art  into  another.  Bat  as  some  arts  are  so  extensive  that  the 
tz«nslati<m  of  experiments  may  take  place  within  them,  I  have 
VOL.  IT.  B   £ 
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thought  it  light  to  annex  tliis  kind  also ;  especially  as  m  some 
arts  it  is  of  great  importance.  For  it  would  tend  greatly  to 
the  adTancement  of  the  art  of  medicine  if  the  experiments  of 
that  part  which  relatea  to  the  cure  of  diseases  were  transferred 
to  the  parts  that  are  concerned  with  the  preservation  of  health 
and  the  prolongation  o£  life.  For  if  an  excellent  opiate  is 
ahle  to  assuage  the  raging  fever  of  the  spirits  in  a  dangerous 
disease,  it  need  not  be  doabted  that  something  of  a  similar 
nature,  made  familiar  to  the  system  by  well-proportioned  dosea, 
may  likewise  in  some  measure  check  and  retard  tliat  continually 
advancing  and  creeping  fever  which  is  the  effect  of  age.  And 
so  much  for  the  TransUtioo  of  Experiment. 

Inveraion  of  Fxperiment  takes  placa  when  trial  is  made  of 
the  contrary  of  that  which  has  been  by  the  experiment  proved. 
For  instance,  heat  is  increased  by  burning-glasses ;  is  cold 
also  ?  Agun,  heat  spreads  round,  but  with  a  tendency  up- 
wards; does  cold  spread  round  with  a  tendency  downwards? 
For  example :  take  an  iron  rod  and  heat  it  at  one  end ;  then 
ruse  it,  with  the  heated  part  downwards  and  the  hand  above ; 
it  will  bum  the  bond  at  once :  hold  it  with  the  heated  part 
upwards  and  the  hand  below,  it  will  be  much  longer  in  doing 
so.  But  how  if  the  whole  bar  be  heated,  and  one  end  touched 
with  snow  or  with  a  sponge  dipped  in  cold  water?  will  the 
cold  travel  downwards,  if  the  snow  or  sponge  be  applied  to  the. 
top.  Caster  than  upwards  if  applied  to  the  bottom  ?  Again,  the 
rays  of  the  sun  are  reflected  from  white  but  collected  on  black ; 
are  shadows  likewise  lost  on  black  and  collected  on  white  ?  As 
we  see  in  a  dark  room,  where  the  light  is  only  let  in  by  a  little 
chink,  that  the  images  of  things  outside  are  received  on  a  white 
paper,  but  not  on  a  black.  Again,  the  megrims  are  relieved 
by  opening  a  vein  in  the  forehead ;  is  a  pain  in  the  forehead 
relieved  by  scarifying  the  skull  ?  And  so  much  for  the  Inver- 
sion of  Experiment. 

Compulsion  of  Experiment  is  when  an  experiment  is  urged 
and  extended  to  the  annihilation  or  deprivation  of  the  power ; 
for  in  the  other  hunts  the  prey  is  only  caught,  but  in  this  it  is 
killed.  Here  is  an  example  of  compulsion.  The  magnet 
attracts  iron ;  ui^e  the  iron  or  the  magnet  till  it  can  attract  no 
longer ;  for  instance,,  if  the  loadstone  be  burnt,  or  steeped  in 
aqua  fortis,  will  it  lose  its  power  entirely  or  for  a  time  ?  On 
the  other  hand,  if  iron  or  steel  be  reduced  to  oxide  of  iron,  ot 
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to  what  is  termed  prepared  steel,  or  if  it  be  diBaolved  ia  aqua 
fortis,  will  it  still  be  attracted  by  tlie  loadstone  F  Again,  tha 
magnet  attracts  iron  through  all  mediums  we  know  of ;  a&  gold, 
silver,  and  glass ;  find  some  roediuoi,  if  it  be  possible,  which  will 
intercept  the  power ;  try  quicksilver ;  try  oil,  gums,  ignited 
coal,  and  other  things,  hitherto  untried.  Agdn,  glasses  have 
lately  been  invented  which  niagnify  minute  visible  objects  in 
a  wonderful  maimer ;  urge  the  use  of  them  to  objects  either  so 
anuill  as  to  be  beyond  their  power  or  so  large  as  to  confound  it. 
Thus,  can  they  clearly  detect  in  urine  things  otherwise  imper- 
ceptible? Can  they  discover  specks  or  flaws  in  jewels  which 
appear  every  way  clear  and  bright?  Can  they  mtjie  the  motes 
in  the  sunbeams  (which  were  objected  most  unjustly  to  Demo- 
critus  as  if  they  were  his  atoms  and  principles  of  things)  appear 
like  great  bodies?  or  a  thick  powder  of  vermilion  and  white 
lead  appear  so  distinct  that  the  red  and  the  white  grains  shall 
be  seen  separately  ?  Again,  can  ^ey  magnify  larger  figures 
(say  a  face,  or  an  eye)  as  much  as  they  can  a  fiea  or  s  mite  ? 
Can  they  make  a  piece  of  cambric,  or  any  of  these  finer  and 
more  open  Unen  textures,  appear  full  of  holes,  like  a  net?  But 
on  the  compolnons  of  experiments  I  dwell  the  less,  because 
they  cfunmonly  fall  outside  the  limits  of  learned  experience, 
and  are  rather  referred  to  causes,  and  axioms,  and  the  New 
Chganon.  For  wherever  a  case  ia  established  o£  negation, 
privaUon,  or  exclusion,  there  is  some  light  given  towards  the 
invention  of  Forma.  And  so  much  for  the  Compulsion  of 
Experiment. 

Application  of  Experiment  is  nothing  but  the  ingenious 
translation  of  it  to  some  other  useful  experiment.  For  instance ; 
all  bodies  have  their  own  dimensions  and  gravities ;  gold  has 
more  weight,  but  less  dimennon  than  silver ;  water  than  wine. 
FrMD  this  is  derived  a  useful  experiment ;  for  by  taking  the 
Kill  If  and  the  weight  you  may  know  how  much  silver  has  been 
mixed  with  gold,  or  how  much  water  with  wine ;  which  was  the 
^pTjKa  of  Archimedes.  Again,  flesh  putrefies  sooner  in  some 
cellars  than  in  others ;  it  would  therefore  be  useful  to  apply 
this  experiment  to  the  discovery  of  airs  more  or  less  healthy  to 
live  in ;  those  namely,  in  which  flesh  is  longest  in  putrefying. 
The  same  method  may  be  applied  to  discover  healthy  and 
unhealthy  seasons  of  the  year.  But  there  are  innumerable 
instances  of  this  kind.     Let  men  only  watch,  and  keep  their 
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eyes  continually  turned  to  the  oatim  oi  thioga  oo  one  side, 
and  to  the  nses  of  man  on  the  other.  And  so  maoh  for  the 
Application  of  Experiment. 

Coupling  of  Experiment  \b  the  link  or  chain  of  applicaUouB ; 
when  things  which  would  be  ineffectual  singly  are  effectual  in 
conjunction.  For  example ;  you  wish  to  have  roses  or  fruit 
come  late.  It  will  be  effected,  if  you  pluck  off  the  earlier 
buds ;  it  will  be  effected  likewise  if  you  uncover  the  roots  and 
expose  them  to  the  air  until  the  middle  of  spring ;  but  much 
more  if  the  two  be  coupled  together.  Again,  ice  and  nitre 
have  both  of  them  great  power  (^  refrigeration ;  much  more 
when  mixed.  This  is  indeed  clear  of  itsel£  And  yet  there 
may  often  be  a  deception  in  it  (as  in  all  things  else  where 
axioms  are  wanting),  if  the  things  so  conpled  be  such  as  operate 
in  different  and  contrary  ways.  And  so  much  for  Coupling  of 
Experiment. 

There  remun  the  Chances  of  Experiment.  This  form  of 
experimenting  is  merely  irrational  and  as  it  were  mad,  when 
you  have  a  mind  to  try  something,  not  because  reason  oe  some 
other  experiment  leads  you  to  it,  but  rimply  because  auch  a 
thing  has  never  been  attempted  before.  Yet  I  know  not  but 
in  this  very  process  (of  whi<^  we  are  now  treating)  some  great 
thing  may  be  involved ;  the  leaving  (I  eay)  of  no  stone  in 
nature  nntumed.  For  the  magnolia  of  nature  generally  lie 
out  of  the  common  roads  and  beaten  paths,  so  that  the  very 
absurdity  of  the  thing  may  sometimee  prove  of  sernoe.  But 
if  reason  go  along  with  it;  that  is,  if  it  be  evident  that  an 
experiment  of  this  nature  has  never  been  tried,  and  yet  there 
is  great  reason  why  it  should  be  tried  -,  then  it  is  one  of  the  beet 
ways,  and  phunly  shakes  out  the  folds  of  nature.  For  instance, 
when  fire  works  upon  a  natural  body,  one  of  two  things  has 
hitherto  always  happened ;  —  either  that  something  flies  out  (as 
flame  and  smoke  in  common  combustion),  or  at  least  that  there 
is  a  local  separation  of  the  ports,  and  to  some  distance ;  as  in 
distillation,  where  the  dregs  settle  at  the  bottom,  and  the 
vapours,  after  they  have  had  their  play,  are  gathered  into 
receptacles.  But  of  what  I  may  call  clore  dittillatum  no  man 
has  yet  made  trial  Yet  it  seems  probable  that  the  force  of 
heat,  if  it  can  perform  its  exploits  of  alteration  within  the 
enclosure  of  the  body,  where  there  is  neither  loss  of  the  body 
nor  yet  means  of  escape,  will  succeed  at  last  in  handcuffing  tbh 
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Proteua  of  matter,  and  driving  it  to  mwiy  transformaliona ; 
only  the  heat  most  be  so  regulated  and  varied,  that  there  be  no 
fincture  of  the  veesels.  For  this  operation  is  like  that  of  the 
womb,  where  the  heat  work§,  and  jet  no  part  of  the  body  ia 
either  emitted  or  separated.  In  the  womb  indeed  alimentation 
is  conjoined ;  bat  as  far  aa  oonTersion  is  concerned  it  aeeme  to 
be  the  Bome  thing.  Such  then  are  the  Chances  of  Experi- 
ment. 

Meanwhile  I  give  this  advtce  aa  to  experiments  of  thie  nature ; 
that  no  one  should  be  disheartened  or  confounded  if  the  experi- 
ments which  he  tries  do  not  answer  his  expectation.  For 
though  a  suoceesfnl  experiment  be  more  agreeable,  yet  an 
unsuccessful  one  is  oftentimes  no  less  instractiTe.  And  it 
must  ever  be  kept  in  mind  (as  I  am  continnally  uiging)  that 
experiments  of  Light  we  even  more  to  be  sought  after  than 
experiments  of  Fruit.  And  so  much  for  Learned  Experience, 
which  (as  I  have  already  said)  Is  rather  a  sagacity  and  a  kind 
of  hunting  by  scent,  than  a  science.  Of  the  New  Organon  I 
say  nothing,  nor  shall  I  ^ve  any  taste  of  it  here ;  as  I  purpose 
by  the  divine  &vour  to  compose  a  complete  work  on  that 
lubjectj — being  the  most  important  thing  of  all. 


CHAP.  HL 


Dhuion  of  the  art  of  discomty  of  AryummtM  into  Promp- 
tnary  tmd  Topics.  Divmoa  of  Topiei  into  General  and 
Particular.  Example  of  a  Particular  Topic  in  an  Inquiry 
concerning  Heavy  and  Light. 

The  invention  of  arguments  is  not  properly  an  invention ;  for 
to  invent  is  to  discover  that  we  know  not,  not  to  recover  ox 
resummon  that  which  we  already  know.  Now  the  use  and 
office  of  this  invention  is  no  other  than  out  of  the  mass  of 
knowledge  which  is  collected  and  liud  up  in  the  mind  to  draw 
forth  readily  that  which  may  be  pertinent  to  the  matter  or 
qoestioR  which  is  under  conaidenition.  For  to  lum  who  haa 
littie  or  no  knowledge  on  the  sul^eot  proposed,  {daces  of  inven- 
tion are  of  no  service ;  and  on  the  other  hand,  he  who  is  ready 
provided  with  matter  applicable  to  the  point  in  question  will. 
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even  without  art  and  places  of  iaTention  (altlibugh  perluipa  not 
eo  expeditiously  and  easily),  dlsooTer  and  produce  argumeats. 
So  (as  I  have  said)  this  kind  of  invention  ie  not  properly  an 
invention,  but  a  remembrance  or  saggestion  with  an  application. 
Nevertheless,  as  the  name  has  come  into  use,  let  it  be  called 
invention ;  for  the  hnnting  of  any  wild  animal  may  be  called 
a  finding  of  it,  as  well  in  an  enclosed  park  as  in  a  forest  at 
large.  But  not  to  be  nice  about  words,  let  it  be  clearly  under- 
stood, that  the  scope  and  end  of  this  invention  is  readiness  and 
preseot  nee  of  our  knowledge,  rathw  than  addition  or  ampUfic*- 
tios  thereof 

Provision  for  disoourse  may  be  procured  in  two  ways.  The 
place  where  a  thing  is  to  be  looked  for  may  be  marked,  and 
as  it  were  indexed ;  and  tida  is  that  which  I  call  TtipicM ;  or 
arguments  concerning  such  matters  as  commonly  &11  out  and 
come  under  discneeion  may  be  composed  beforehand  and  Imd 
up  for  use :  and  this  I  will  name  the  Fromptuarff.  This  last 
however  scaroely  deserves  to  be  spoken  of  as  a  part  of  know- 
ledge, couensting  rather  of  diligence  than  of  any  artificial 
erudition.  Aod  herein  Aristotie  wittily,  but  hurtfiilly,  derides 
the  sophists  of  his  time,  saying,  "  they  did  as  if  one  that  pro- 
fessed the  art  of  shoemakiDg,  shotdd  not  teach  how  to  make  a 
ehoe,  but  only  exhibit  a  number  of  shoes  of  all  fiuhioos  and 
sizes." '  But  here  a  man  might  reply,  that  tf  a  ehoemaker 
should  have  no  shoes  in  his  shop,  but  only  work  as  he  is  b^ 
spoken,  he  should  be  still  a  poor  man,  and  have  few  customers. 
Far  otherwise  says  our  Saviour,  speaking  of  divine  knowledge, 
"  Every  scribe  that  is  instructed  in  the  kingdom  of  heaven  is 
like  a  householder,  that  bringeth  forth  old  and  new  store."  * 
We  see  likewise  that  the  andent  rhetoricians  gave  it  in  precept 
to  pleaders,  that  they  should  have  by  them  a  variety  of  common- 
places, ready  prepared,  and  handled  and  illustrated  on  both 
sides;  arguments  (for  example)  fw  the  sense  of  the  law  agunst 
the  words  of  the  law ;  and  the  contrary :  for  inferences  against 
testimony,  and  the  contrary.  And  Cicero  himself,  taught  by 
long  experience,  dJrectiy  asserts  that  a  dilig«it  orator  may  have 
by  him  premeditated  and  carefully  handled  beforehand  every* 
thing  which  he  shall  have  occasion  to  speak  of;  so  that  in  the 
pleading  of  any  particular  cause,  he  shall  not  have  to  introduce 
anything  new  or  on  the  sudden,  except  names  and  some 
■  Arut.  De  Repreli.  Sophist,  it.  9.  ■  Sk  MbU.  xliL  S3. 
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qtecial  circmnstaoces.'  But  Buch  was  the  diligence  aod  exact- 
ness o£J)emoetheneB,  that  aerang  what  great  force  the  entrance 
and  BceesB  into  a  cause  has  to  make  a  good  impreasion  on  the 
miads  of  the  audience,  he  thought  it  worth  while  to  compose 
and  have  ready  by  him  a  number  of  prefaces  for  oratiooa  and 
speeches.  AU  which  authorities  and  precedents  may  fairly 
overweigb  Aristotle's  opinion,  who  would  have  us  change  a 
rich  wardrobe  for  a  pair  of  shears.  Therefore  that  part  of 
knowledge  coucemiug  provi^on  or  preparatory  store  was  not 
to  be  omitted,  though  here  I  have  said  enough  respecting  it. 
Vix  as  it  is  common  to  both,  logic  as  well  as  rhetoric,  I  have 
ohoeeo  in  treating  of  logic  only  to  mention  it  by  the  way, 
referring  the  fuller  discussion  of  it  to  rhetoric. 

The  other  part  of  invention  (namely  Topics)  I  will  divide 
into  general  and  particular.  General  has  been  sufficiently 
bandied  in  logic,  so  that  there  is  no  need  to  dwell  on  the 
explanation  of  it.  Only  it  may  be  observed  by  the  way,  that 
tiiis  kind  of  Topic  is  of  use  aot  only  in  argumentations,  where 
we  are  disputing  with  another,  but  also  in  meditations,  where  we 
are  cooudering  and  resolving  anything  with  ourselves ;  neither 
does  it  serve  only  to  jvompt  and  surest  what  we  should  affirm 
and  assert,  but  also  what  we  should  inquire  or  ask.  For  a 
fiwulty  of  wise  interrogating  is  half  a  knowledge.  For  Plato 
Bays  well,  "  whosoever  seeks  a  thing,  knows  that  which  he  seeks 
for  in  a  general  notion ;  else  how  shall  he  know  it  when  he 
'  has  found  it?"  And  Uterefore  the  fuller  and  more  certain  our 
anticipation  is,  the  more  direct  and  compendious  is  our  search. 
The  same  places  therefore  which  will  help  ub  to  shake  out  the 
folds  of  the  intellect  within  us,  and  to  draw  forth  the  knowledge 
stored  therein,  will  also  help  us  to  gain  knowledge  from  with- 
out ;  so  that  if  a  man  of  learning  and  experience  were  before 
OS,  we  should  know  how  to  question  him  wisely  and  to  the 
purpose;  and  in  like  manner  how  to  select  and  peruse  with 
advantage  those  authors,  books,  and  parts  of  books,  which  may 
best  instruct  us  concerning  that  which  we  seek. 

But  Particalar  Topics  contribute  much  more  to  those  pur- 
poses whereof  I  speak,  and  are  to  be  accounted  most  useful. 
Of  these  there  is  indeed  some  slight  mention  in  some  writers, 
but  they  have  not  been  fully  handled,  according  to  the  dignity 
of  the  flubjeot.  But  leaving  the  humour  which  has  r^gned 
'  Cie.  De  Oratora,  li.  Si— 34. 
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too  long  in  the  schools, — which  is  to  pimae  with  infinite 
sabtlety  the  things  which  are  near  at  hand,  and  never  to  go 
near  thoEe  which  lie  a  little  further  ofif, — I  for  my  part  rec^TO 
particular  Topics  (that  is  places  of  invention  and  inquiry 
appropriated  to  particular  subjects  and  eciences)  as  things  of 
prime  use.  They  are  a  kind  of  mixtures  of  logic  with  iho 
proper  matter  of  each  science.  For  he  must  he  a  trifler  and  a 
man  of  narrow  mind  who  thinks  that  the  perfect  art  of  inven- 
tion of  knowledge  can  be  devised  and  propounded  all  at  once ; 
and  that  then  it  needs  only  to  be  aet  at  work.  Let  men  be 
asaured  that  the  solid  and  true  arts  of  invention  grow  imd 
increase  as  inventions  themselves  increase ;  so  that  when  a  man 
first  enters  into  the  pursuit  of  any  knowledge,  he  nuy  have 
some  useful  precepts  of  invention;  but  when  he  has  made 
further  advances  in  that  knowledge,  he  may  and  ought  to  devise 
new  precepts  of  invention,  to  lead  him  the  better  to  that  which 
lies  beyond.  It  is  indeed  like  journeying  in  a  champaign 
country;  for  when  we  have  gone  some  part  of  our  way,  we 
are  not  only  nearer  to  our  journey's  end,  but  we  can  likewise 
see  better  that  part  of  the  way  which  renmns.  In  the  same 
manner  in  sciences  every  step  forward  on  the  jonmey  gives  a 
netu^r  view  of  that  which  is  to  eame.  But  I  have  thought 
right  to  annex  an  example  of  this  kind  of  Tojno,  seeing  I  set  it 
down  among  the  Deficients, 

A  Particular  Topic,  or  ArticUi  of  Inquiry  concerning 
Heavy  and  Light. 

1.  Inquire  what  bodies  are  susceptible  of  the  motion  of 
gravity,  what  of  levity,  and  if  there  be  any  of  an  intermediate 
and  indifferent  nature. 

2.  After  the  mmple  inquiry  concerning  heavy  and  light, 
proceed  to  comparative  inquiry ;  as  what  heavy  bodies  weigh 
more,  what  lees,  in  the  same  dimensions.  Likewise  of  light 
bodies,  which  rise  quicker,  which  slower. 

3.  Inquire  what  effect  the  quantity  of  a  body  has  in  the 
motion  of  gravity.  At  first  sight  indeed  this  may  appear 
superfluous ;  for  the  proportions  of  motion  ought  to  follow  the 
proportions  of  quantity;  but  the  case  is  otherwise.  For 
altibongh  in  the  scales  the  quantity  of  a  body  makes  up  the 
grsnty  (the  force  of  the  body  being  there  collected,  by  the 
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reco3  or  reaistance  of  the  scales  or  beun),  yet  where  there  is 
but  little  resietance  (as  in  the  fall  of  bodies  through  air)  the 
velocity  of  the  fall  is  little  hastened  by  the  quantity  of  the 
body ;  for  a  ball  of  twenty  ponnda  weight  &lls  to  the  groimd 
in  nearly  the  same  time  as  s  ball  of  one  pound. 

4.  Inquire  whether  the  quantity  of  a  body  can  be  so 
increased  as  entirely  to  lose  the  motion  of  gravity ;  as  in  the 
earth,  which  is  pendulous,  bnt  falls  not.  Can  there  then  be 
other  substances  so  massive  as  to  support  themselvea?  For 
the  motion  towards  the  centre  of  the  earth  is  a  fiction;  and 
every  great  mass  abhors  all  local  motion^  unless  it  be  overcome 
by  another  stronger  appetite. 

5.  Inquire  what  power  and  operation  the  resistance  of  an 
intervening  or  opposing  body  may  have  to  control  the  motion 
of  gravity.  For  a  descending  body  either  cuts  and  penetrates 
through  an  oppoung  body,  or  is  stopped  by  it.  If  it  pass 
through,  penetration  takes  place  either  with  alight  reuatance, 
as  in  air,  or  with  a  atronger,  as  in  water.  If  it  be  stopped,  it 
is  either  by  an  unequal  resistance,  where  there  is  a  anperiority 
of  weight,  as  if  wood  be  placed  on  the  top  of  wax ;  or  by  an 
equal  re^stance,  as  if  water  be  placed  on  the  top  of  water,  ot 
wood  upon  wood  of  the  same  kind ;  which  is  what  the  school- 
men (upon  no  solid  apprehenriou)  term  the  non-^;ravitation  of 
a  body  in  its  own  place.  And  all  theee  things  vary  the  motion 
of  gravi^.  Fot  heavy  things  move  one  way  in  the  scales,  and 
another  in  fitlUng ;  one  way  (which  may  seem  strange)  when 
the  ecalea  are  hanging  in  the  sdr,  another  when  they  are  sunk 
in  water ;  one  way  agtun  in  falling  through  water,  another  in 
floating  or  being  carried  upon  it. 

6.  Inquire  what  power  and  operation  the  figure  of  a 
descending  body  has  in  directing  the  motion  of  gravity ;  aa  if 
a  figure  be  broad  and  thin,  cubic,  oblong,  round,  pyramidal; 
also  when  bodiee,  turn,  and  when  they  keep  the  same  poution 
in  which  they  were  let  iaIL 

7.  Inquire  what  power  and  operation  the  continuation  and 
prc^resuon  of  the  descent  or  fall  baa  in  increasing  the  velocity 
and  impetus,  and  in  what  proportion  and  to  what  extent  that 
velocity  will  increase.  For  the  aninents  upon  alight  considera- 
tion imagined  that  this  motion,  being  natural,  was  continually 
increasing  and  strengthemng. 

8.  Inquire  what  power  and  operation  the  distance  or  near- 
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Dess  of  the  falling  body  to  the  eartli  has,  in  nutkiog  it  £dl 
quicker  or  alowcr,  or  not  at  all  (if  it  be  beyimcl  the  orb  of  the 
earth's  activity,  according  to  Gilbert's  opinion) ;  and  also  what 
is  the  effect  of  the  plunging  of  a  descending  body  further  into 
the  depths  of  the  earth,  or  of  the  location  thereof  nearer  the 
surface.     For  this  also  varies  the  motion,  as  is  perceived  by 


9.  Inqiure  what  power  and  operation  the  difference  of  the 
bodies  has,  through  which  the  motion  of  gravity  ia  difivaed  and 
communicated ;  and  whether  it  is  communicated  as  well  through 
aoft  and  porous  bodies,  as  through  hard  and  solid  ones ;  as  if  the 
beam  of  a  pur  of  scales  on  one  side  of  the  tongue  be  made  of 
wood,  on  the  other  of  silver  (though  both  be  reduced  to  the 
same  weight),  will  it  produce  any  variation  in  the  scales? 
Likewise  will  metal  lud  on  wood,  or  on  a  blown  bladder,  wei^ 
the  same  as  it  does  on  the  bottom  of  the  scale  ? 

10.  Inquire  what  power  and  operation  the  distance  of  the 
body  firom  the  fulcrum  has  in  the  conunanication  of  the  motion 
of  gravity ;  that  is,  in  the  sooner  or  later  perception  of  the 
weight  or  pressure :  as  in  scales,  if  one  arm  of  the  beam  be 
longer  than  the  other  (though  both  are  of  the  same  weight), 
does  this  of  itself  incline  the  scale  ?  or  in  the  syphon,  where 
the  longer  limb  will  certainly  draw  the  water,  though  the  Sorter 
(being  made  more  capacious)  contain  a  greater  weight  of  it. 

11.  Inquire  what  power  the  mixing  or  coupling  of  a  light 
body  with  a  heavy  one  has  in  lessening  the  gravity  of  a  body ; 
as  in  the  weight  of  animals  alive  and  dead. 

13.  Inquire  of  the  secret  ascents  and  descents  of  the  lifter 
and  heavier  parts  in  one  entire  body;  whence  fine  aepara^ 
tions  often  take  place ;  as  in  the  separation  of  wine  and  water, 
the  rising  of  cream,  uid  the  like. 

13.  Inqnire  what  is  the  line  and  direction  of  the  motion  of 
gravi^;  how  far  it  follows  the  centre  or  mass  of  the  earth, 
how  far  the  centre  of  the  body  itself,  that  ia  the  strife  and 
presBure  of  its  parts.  For  these  centres,  though  convenient  for 
demonstrations,  are  of  no  effect  in  nature. 

14.  Inquire  touching  the  motion  of  gravity  as  CfHnpared 
with  other  motions ;  what  motions  it  overcomes,  and  what  over- 
come it.  As  in  vudent  motion  (as  it  is  called)  the  motion  of 
gravity  is  overpowered  for  a  time ;  and  as  when  a  little  magnet 
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lifts  s  piece  of  iron  much  heavier  than  itself,  the  motion  of 
gravity  yields  to  the  motion  of  sympathy. 

15.  Inquire  touching  the  motion  of  air ;  whether  it  rise 
apwaxds,  or  is  as  it  were  indifferent.  And  this  is  hard  to 
discover,  except  by  some  subtle  experiments.  f|or  the  spring- 
ing up  of  air  at  the  bottom  of  water  is  rather  caused  by  the 
force  of  the  water  than  the  motion  of  the  ur ;  seeing  that  the 
same  thing  happens  also  with  wood.  But  tur  mingled  with  ur 
^ves  no  evidence,  seeing  that  air  in  air  appears  no  less  light> 
than  water  in  water  appears  heavy;  but  in  a  bobble,  where 
there  is  a  thin  film  drawn  round  it,  it  is  stationary  for  a  time. 

16.  Inquire  what  is  the  limit  of  lightness ;  for  men  do  not 
mean  (I  suppose)  that  as  die  centre  of  the  earth  is  the  centre 
of  gravity,  so  the  extreme  convexity  of  the  heaven  is  tiie  term 
of  lightness ;  is  it  that  as  heavy  bodies  seem  to  fall  till  they 
rest  and  reach  the  immovable,  eo  light  bodies  rise  till  they  begin 
to  rotate,  and  attiun  aa  it  were  motion  without  limit? 

17.  Inquire  why  vapoars  and  exhalations  rise  as  high  as 
what  is  called  the  middle  region  of  the  air ;  seeing  they  consist 
of  a  somewhat  heavy  mutter,  and  the  raysof  the  sun  at  intervals 
(that  is,  at  night)  cease  their  operation. 

18.  Inqtiire  of  the  rule  which  governs  the  npward  motion 
of  flame ;  which  is  the  more  mysterious  as  flame  expires  every 
instant,  except  perhaps  it  be  in  the  midst  of  larger  flames ;  for 
flames  at:parated  from  their  continuity  last  but  a  little  while. 

Id.  Inquire  of  the  upward  motion  of  the  activity  of  heat; 
as  when  the  heat  of  red-hot  iron  spreads  faster  upwards  than 
downwards. 

Such  then  is  an  instance  of  8  Particular  Topic.  In  the 
meantime  I  ag^n  repeat  my  former  advice ;  namely,  that  men 
ought  BO  to  vary  theu-  particular  topics,  as,  after  any  great 
advance  has  been  made  in  the  inquiry,  to  set  out  another  and 
again  another  topic,  if  they  desire  to  climb  the  heights  of  the 
sciences.  But  so  much  importance  do  I  attribute  to  Particular 
Topics,  that  I  design  to  construct  a  special  work  concerning 
them  in  Hho  more  important  and  obscure  subjects  of  nature. 
For  we  can  command  onr  questions,  &ough  we  cannot  com- 
mand the  nature  of  things.    And  so  much  for  Invention. 
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CHAP.  IV. 

Division  of  the  art  of  Judging  into  judgment  by  Induction  ORd 
judgment  by  SyUo^am.  Thejirst  vihereof  is  referred  to  the 
New  Organon.  First  division  of  Judgment  by  Syllogism  imto 
Reduction  Direct  and  Keduction  InTene.  Second  division 
of  the  same  into  Analytic  and  doctrine  concerning  Detection 
of  Fallacies.  Division  of  the  doctrine  concerning  the  detection 
^fallacies  into  detection  of  So^naticai fallacies, fallacies  of 
iDterpretation,  and  fallacies  0/*  falee  appearaacee  or  Idols. 
Division  of  Idols  into  Idols  of  the  Tribe,  Idols  of  tile  Cave, 
and  Idols  of  the  Market-place.  Appendix  to  the  Art  of 
Judging;  viz.  concerning  tite  Anal(^;j  of  Demonstralioiis 
according  to  tlie  nature  of  tbe  subject. 

Let  qb  now  pass  on  to  Judgment,  or  die  art  of  juf^^g,  which 
handles  the  nature  of  proofs  and  demonstrations.  In  this  art 
(as  indeed  it  is  commonly  received)  the  conclumon  is  made 
either  by  induction  or  by  syllt^iam.  For  enthymems  and 
examples  are  but  abridgments  of  these  two.  With  regard 
however  to  judgment  by  induction  there  is  notlung  to  detuit 
ue ;  for  here  the  same  action  of  the  nund  which  discovers  the 
thing  in  question  judges  it ;  and  the  operation  is  not  performed 
by  help  of  any  middle  term,  but  directiy,  almost  in  the  earns 
manner  as  by  the  sense.  For  the  sense  in  its  primary  objects 
at  once  apprehends  the  appearance  of  the  object,  and  consents 
to  the  truth  thereof.  In  the  syllo^sm  it  is  otherwise ;  for 
there  tbe  proof  is  not  immediate,  but  by  mean.  And  therefore 
the  invention  of  the  mean  is  one  thing,  and  the  judgment  of 
the  consequence  is  another ;  for  the  mind  ranges  first,  and 
rests  afterwards.  But  the  vicious  form  of  induction  I  entirely 
disclaim ;  and  as  for  the  legitimate  form,  I  refer  it  to  the  New 
Organon.  Enough  here  therefore  of  Judgment  by  Induction. 
For  the  other  judgment  by  Syllogism,  what  need  to  speak; 
seeing  it  has  been  beaten  over  and  over  by  the  subtiest  labonn 
of  men's  wits  and  reduced  to  many  niceties  ?  And  no  wonder, 
for  it  is  a  thing  most  agreeable  to  the  mind  of  man.  For  the 
mind  of  man  is  strangely  eager  to  be  relieved  from  anspensef 
and  to  have  something  fixed  and  immovable,  upon  which  in  its 
wanderings  and  disquisitions  it  may  securely  rest  And  assuredly 
as  Aristotie  endeavours  to  prove  that  in  all  motion  there  is 
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some  point  qniescent ;  and  as  he  T«ry  elegantly  interprets  tlie 
ancieDt  fitble  of  Atlas,  who  stood  fixed  and  supported  the 
heaven  on  lus  shoulders,  to  be  meant  of  the  poles  or  axletree  of 
faesren,  whereupon  the  conreTsion  is  accomplished ' ;  so  do 
men  earnestly  desire  to  have  within  them  an  Atlas  or  azletree 
of  the  thooghts,  by  which  the  fluctuations  and  dizziness  of 
the  understanding  may  be  to  some  extent  controlled ;  fearing 
belike  that  their  heaven  should  ML  And  hence  it  is  that  they 
have  been  in  too  great  a  hurry  to  establish  some  principles  of 
knowledge,  round  which  all  the  variety  of  disputations  might 
torn,  without  peril  of  falling  and  overthrow ;  not  knowing  that 
be  who  makes  too  great  haete  to  grasp  at  certainties  shall  cod 
in  doubts,  while  he  who  seasonably  restrains  his  judgment  shall 
end  in  certainties. 

So  then  this  art  of  judgment  by  Syllogism  is  but  the  reduc- 
tion of  propositions  to  prindples  in  a  middle  term ;  the  prin- 
dples  being  understood  as  ^reed  upon  and  exempted  firom 
aignment ;  and  the  invention  of  the  middle  terms  lefl  to  the 
free  exenuse  of  wit  and  inquiry,  !Now  this  reduction  is  of  two 
kinds :  direct  and  inverse ;  direct,  when  the  proposition  is 
redoced  to  the  princuple;  which  ihej  term  proctf  oiteanve; 
inverse,  when  the  contradictory  of  the  proposition  is  reduced  to 
the  contradictory  of  the  principle ;  which  they  call  proof  per 
nwnnmodvm,  or  by  showing  that  it  involves  an  absurdity. 
But  the  number  of  series  or  middle  terms  is  greater  or  less  as 
the  propoatioa  stands  more  or  less  removed  from  the  principle. 

This  being  premised,  I  will  divide  the  art  of  judgment 
(according  to  the  usual  manner)  into  Analytic,  and  the  doc- 
trine concerning  Elmehea,  or  detection  of  iallaciea ;  whereof  the 
one  pioceeda,by  way  of  direction,  the  other  by  way  of  caution. 
Analytic  seta  down  true  forms  of  consequences  in  aigument ; 
frmn  which  if  there  be  any  variation  or  defiexion,  the  condu- 
noo  is  detected  to  be  faulty ;  and  ibis  contuns  in  itself  a  kind 
of  detection,  or  refutation :  for  the  strught  (as  they  say) 
indicates  what  is  not  strtught  as  well  as  what  is.  And  yet  it 
is  safest  to  employ  Elencbes,  as  monitors,  for  the  better  detec- 
tion of  fidlaciea  by  which  the  judgment  would  otherwise  be 
ensnared.  In  Analytic  however  I  find  no  deficiency ;  but  it 
is  rather  overladen  with  superfinities  than  in  need  of  additions. 

The  doctrine  of  detection  of  fidlacies  I  divide  into  three 

'  Aiut,  Da  Hot,  AninL  S  ind  3. 
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parts ;  detection  of  tophutical  fWIlacicB,  of  falUcies  of  inierpreta- 
tion,  and  of  false  appearances  or  Idols,  The  detection  of  w^iliis- 
tical  fallacies  is  eepetually  osefiil.  For  altlioogh  the  grosser 
kind  of  fallacies  is  well  compared  hy  Seneca '  to  tbe  feats  of 
jugglers,  in  which  though  we  know  not  how  the  thing  is  done, 
yet  we  know  well  it  is  not  as  it  seems  to  be ;  yet  the  more 
subtle  sophienu  not  only  put  a  man  bende  his  answer,  bat  many 
times  seriously  confound  his  jndgm^it. 

This  part  coooeming  the  detection  of  soptiatical  fallacies  is 
excellently  handled  by  Aristotle  in  the  way  of  precepts,  but 
still  more  excellently  by  Plato  in  tlie  way  of  examples ;  and 
that  not  only  in  the  persons  of  the  andeut  sof^sts  (Gorgiae, 
Hip|»a8,  Protagoras,  Euthydemus,  and  the  rest),  but  eveQ  in 
Socrates  himself,  who  professing  to  affirm  nothing,  but  to  infirm 
that  which  was  a£Srmed  by  another,  has  moat  wittily  expressed 
all  the  forms  of  fallacy,  objection,  and  redargution.  In  thia 
part  therefore  I  hsve  no  deficiency  to  report.  In  the  meantime 
I  may  observe,  that  although  I  have  aud  that  the  honest  and 
principal  use  of  this  doctrine  is  for  redai^tion  of  sophisms ; 
yet  it  is  maoifeet  that  the  degenerate  and  corrupt  use  is  for 
''^^■ig*  by  means  of  these  very  sophisms,  captions  and  contra- 
dictions. And  this  passes  for  a  great  &culty,  and  no  doubt  is 
of  yerj  great  advantage ;  though  the  difference  be  good  which 
was  made  between  an  orator  and  a  sophist,  that  the  one  is  aa 
the  greyhoond,  which  has  bis  advantage  in  the  race,  the  other 
as  the  hare,  which  lias  her  advantage  in  the  turn. 

Next  come  &llacieB  of  Interpretation ;  for  so  (borrowing  the 
name  rather  than  the  sense  from  Aristotle)  I  will  term  them. 
Let  me  call  to  mind  then  what  I  said  above  (in  speaking  of 
Primitive  or  Summary  Philosophy)  touching  {he  Transoen- 
dental  or  Adventitious  Conditions  or  Adjuncts  of  Sssences. 
These  are  Greater,  Less,  Much,  Little,  Before,  After,  Identity, 
Diversity,  Potential,  Actual,  Habit,  Privation,  Whtde,  Parts, 
Active,  Pasmve,  Motion,  Beet,  Entity,  Nonentity,  and  the 
like.  And  first  let  the  difierent  ways  which  I  mentioned  of 
viewing  these  things  be  remembered  and  noted ;  namely  that 
they  may  be  inquired  either  pbyucally  or  logically.  Now  the 
physical  handling  of  them  I  referred  to  Primitive  or  Summary 
Philosophy.  There  remains  then  the  logicaL  And  this  is  the 
very  thing  which  at  present  I  mean  by  the  doctrine  of  the 
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detecticm  of  iaUaciea  of  Interpretation.  Certiunly  it  Is  a  sound 
utd  good  part  of  learning.  For  oomnum  and  general  notions 
enter  neceaaarily  into  every  discne^on;  bo  that  anless  great 
care  be  taken  to  distjiiguiali  them  well  at  the  outeet,  all  the 
light  of  disputationa  will  be  strangely  douded  with  darkness 
by  them,  and  the  matter  end  in  dispatee  about  words.  For 
eqaivocatjone  and  hise  acceptations  of  words  (especially  of  this 
sort)  are  the  sophisms  of  sophisms;  and  therefore  I  have 
thought  it  better  that  the  treatment  of  them  should  be  made 
a  part  by  itself)  than  that  it  should  either  be  included  in 
Summary  Philosophy  or  Metaphysic,  or  placed  partly  under 
Analytic;  as  has  been  done  by  Aristotle  confusedly  enough. 
The  name  I  have  given  it  is  taken  &om  the  use  ;  because  its 
trae  use  is  simply  redai^ution  and  caation  with  regard  to  the 
use  of  words.  Moreover  that  part  concerning  the  Predicaments, 
if  rightly  managed,  relating  to  cautions  agunst  confounding  and 
transposing  the  terms  of  definitions  and  divisions,  I  hold  to  be 
of  principal  use,  and  wish  it  to  be  referred  to  this  place.  And 
■o  much  for  the  Detection  of  Fallacies  of  Interpretation. 

As  for  the  detection  of  False  Appearances  or  Idols,  Idols 
are  the  deepest  fallacies  of  the  human  mind.  For  they  do 
not  deceive  in  particulars,  as  the  others  do,  by  clouding  and 
snaring  the  judgment ;  hut  by  a  corrupt  and  ill-ordered  pre- 
disposition of  mind,  which  ns  it  were  perverts  and  infects  all 
the  anticipations  of  the  intellect.  For  the  mind  of  man 
(dimmed  and  clouded  as  it  is  by  the  covering  of  the  body), 
&r  fn»n  being  st  smooth,  clear,  and  equal  glass  (wherein  tiie 
beams  of  things  reflect  according  to  their  true  incidence),  is 
rather  like  an  enchanted  glass,  full  of  superstition  and  impos- 
ture. Now  idols  are  imposed  upon  the  mind,  either  by  the 
nature  of  man  in  general ;  or  by  the  individual  nature  of  each 
man ;  or  by  words,  or  nature  communicative.  The  first  of 
these  I  call  Idols  of  the  7Vi6e,  the  second  the  Idt^  of  the 
Cave,  the  third  the  Idols  of  the  MarheUplace.  There  is  also  a 
fourth  kind  which  I  call  the  Idols  of  the  Theatre,  superinduced 
by  corrupt  theories  or  systems  of  philosophy,  and  false  laws  of 
demonstration.  But  this  kind  may  be  rejected  and  got  rid  of: 
so  I  will  leave  it  for  the  present  The  others  absolutely  take 
possession  of  the  mind,  and  cannot  be  wholly  removed.  In 
theee  therefore  Analytic  is  not  to  be  looked  for;  but  the 
doctrine  of  Elenches  is  with  regard  to  the  idols  themselves  a 
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primary  doctrine.  Ifor  (to  say  truth)  can  tbe  doctrine  concern- 
ing Idols  be  reduced  to  an  art ;  all  that  can  be  done  ia  to  use  a 
Und  of  thongbtful  prudence  to  guard  agumt  them.  The  full 
and  subtle  handling  of  these  howeTer  I  reserve  for  the  Hew 
OrganoD,  making  here  only  a  few  general  obserrations  touching 
them, 

-  As  an  example  of  the  Idols  of  the  Tribe,  take  this.  The 
nature  of  the  human  mind  is  more  affected  by  affirmatives  and 
actives  than  by  negatives  and  privatives ;  whereas  by  right  it 
should  be  indifferently  disposed  towards  both.  Bat  now  a  few 
times  hitting  or  presence  produces  a  much  stronger  impression 
on  the  mind  than  many  times  fuling  or  absence :  a  thing  whidi 
is  as  Ae  root  of  all  vain  superstition  and  credulity.  And  there- 
fore it  was  well  answered  by  one  who  when  the  table  was 
shown  to  lum  hanging  in  a  temple  of  such  as  had  paid  th^ 
TOWS  upon  escape  from  shipwreck,  and  he  was  pressed  to  say 
whether  he  did  not  now  acknowledge  the  power  of  Keptune, 
"  Yea,"  asked  he  in  return,  "  but  where  are  they  punted  that 
were  drowned  after  paymg  their  tows?"  And  bo  it  is  in 
similar  superstitioBS,  as  astrology,  dreams,  omens,  and  the  like. 
Here  is  another  instance.  The  spirit  of  man  (bemg  of  an 
e<jual  and  uniform  substance)  pre-supposes  and  feigns  in  nature 
a  greater  equality  and  uniformity  than  reaUy  is.  Hence  th« 
fiucy  of  the  mathematicians  that  the  heaTenly  bodies  moTe  in 
perfect  circles,  rejecting  spiral  lines.  Hence  also  it  happens, 
that  whereas  there  are  many  tlungs  in  nature  uniqae  and  full 
of  disumilarity,  yet  the  cogitation  of  man  still  inTents  for  them 
relaUves,  parallels,  and  conjugates.  Henoe  sprang  the  intro- 
duction of  an  element  of  fire,  to  keep  square  with  earth,  water, 
and  air.  Hence  the  chemists  have  marshalled  the  nnivetse  in 
phalanx ;  concaving,  upon  a  most  groundless  fancy,  that  in 
those  four  elements  of  theirs  (heaven,  air,  water,  and  earth,) 
each  species  in  one  has  parallel  and  corresponding  species  in  the 
others.  Hie  third  example  is  of  kin  to  the  last;  Man  is  as 
it  were  the  oommoo  measure  and  mirror  of  nature.  For  it  is 
not  credible  (if  all  particulars  be  gone  through  and  noted)  what 
a  troop  of  fictions  and  idols  the  reduction  of  the  operations  (^ 
nature  to  the  sinuUtude  of  human  actions  has  brought  into 
natural  philosophy;  I  mean,  the  &ncy  that  nature  acta  as 
man  does.  Neither  are  these  much  better  than  the  heresy  of 
the  Anthropomorphites,  bred  in  the  cells  of  gross  and  solitary 
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monks ;  or  the  opinion  of  Epicoma  answering  to  the  same  in 
faeathenuiin,  who  supposed  the  gods  to  be  of  human  shape. 
And  therefore  Velleiua  the  Epicurean  needed  not  to  have  asked, 
"  Why  God  should  have  adorned  the  heaven  with  stars  and 
lights,  like  an  sedile?"'  For  if  that  great  workmaster  had 
acted  as  an  sedile,  he  would  have  cast  the  stars  into  some 
pleasant  and  heautifnl  order,  like  the  frets  in  the  roofs  of 
palaces;  whereas  one  can  scarce  find  a  posture  in  square  or  ;, 
triangle  or  strught  line  amongst  such  an  infinite  number.  So  ' 
differing  a  harmony  is  there  between  the  spirit  of  man  and  the  , 
spirit  of  nature, 

WiUt  r^ard  to  the  Idols  of  the  Cave,  they  arise  from  each 
man's  peculiar  natnre  both  of  mind  and  body ;  and  also  from 
education  and  cusbomi  and  the  accidents  which  befall  partioular 
men.  For  it  is  a  most  beautiful  emblem,  that  of  Plato's  cave : 
for  (not  to  enter  into  the  exquisite  subtlety  of  the  allegory) 
if  a  child  were  kept  in  a  dark  grot  or  cave  under  the  earth 
until  maturity  of  age,  and  then  came  suddenly  abroad,  and 
beheld  this  array  of  the  heavens  and  of  natnre,  no  doubt  many 
strange  md  absurd  imaginations  would  arise  in  his  mind.  Now 
we,  although  our  persons  live  in  the  ^ew  of  heaven,  yet  our  ; 
spirits  are  included  in  the  caves  of  our  own  bodies;  so  that  | 
they  must  needs  be  filled  with  infinite  errors  and  false  appear-  t 
ancee,  if  they  come  forth  but  seldom  and  for  brief  periods  from 
their  cave,  and  do  not  continually  Uve  in  tlie  contemplation  of 
nature,  as  in  the  open  air.  And  with  this  emblem  of  Plato's 
coaceming  the  cave  the  saying  of  Heraclitus  agrees  well,  "that 
men  seek  the  sciences  in  their  own  proper  woride,  and  not  in 
the  greater  world."  ' 

But  the  Idols  of  tbe  Market-place  are  most  troublesome; 
which  have  crept  into  the  understanding  through  the  tacit  agree- 
ment of  men  concerning  the  imposition  of  words  and  names. 
Now  words  are  generally  framed  and  applied  according  to  the 
conception  of  the  vulgar,  and  draw  lines  of  separation  according 
to  such  differences  as  the  vulgar  can  follow :  and  where  a  more 
acute  intellect  or  a  more  diligent  observation  tries  to  introduce 
a  better  distinction,  words  rebel.  And  that  which  is  the 
remedy  for  this  evil  (namely  definitions)  is  in  meet  cases  unable 
to  core  it;  for  definitions  themselves  consist  of  words,  and 
words  beget  words.  And  although  we  think  we  govern  our 
■  Ckcro  De  Nat  Deor.  i.  e.  9.  '  PIaIo,  KcpabL  tL 
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words,  and  it  is  eoEj  to  e&j  "  r  man  should  speak  as  the  vnlgar, 
and  tliink  aa  the  wise ; "  and  though  technical  terms  (only  used 
by  the  learned)  may  seem  to  answer  the  purpose;  and  the 
setting  down  of  those  definitions  I  spoke  of  at  the  entrance  of 
arts  (after  the  prudent  conrae  of  the  mathematiciaos)  may  avail 
to  correct  the  perverted  acceptatioa  of  terms ;  yet  all  is  not 
enough,  but  the  juggleries  and  charms  of  words  will  in  many 
ways  seduce  and  forcibly  disturb  the  judgment,  and  (after  the 
manner  of  the  Tartar  bowmen)  shoot  back  at  the  understanding 
from  which  they  proceeded.  This  evil  stands  in  need  therefore 
of  a  deeper  remedy,  and  a  new  one.  But  here  I  only  glance 
at  these  things  by  the  way ;  in  the  meantime  pronouncing  this 
doctrine  (which  I  call  the  Great  Elenches,  or  the  doctrine 
concerning  tiie  Idols  of  the  Human  Mind,  native  and  adventi- 
tious) to  be  wanting.  The  r^ular  handling  of  it  I  refer  to  the 
New  Organon. 

There  remains  an  Appendix  to  the  Art  of  Judging,  of  great 
excellency ;  which  I  also  set  down  as  deficient ;  for  though 
Aristotle  has  noticed  the  thing,  he  has  nowhere  followed  out 
the  manner  of  it.  It  treats  of  the  application  of  the  differing 
kinds  of  proofs  to  the  differing  kinds  of  matters  or  subjects ; 
and  may  be  called  the  doctrine  of  the  judgment  of  judgments. 
For  Aristotle  rightly  observes,  "  That  we  ought  not  to  require 
either  demonstrations  from  orators  or  persuasions  from  mathe- 
matacians." '  And  therefore  if  there  be  an  error  in  the  kind 
of  proof  employed,  the  judgment  itself  cannot  be  truly  made. 
Now  whereas  there  are  four  kinds  of  demonstratiouB, — either 
by  immediate  consent  and  common  notions,  or  by  induction,  or 
by  syllogism,  or  by  that  which  Aristotle  rightly  calls  demonttra- 
ttOR  in  circle*, — (that is,  not  from  things  higher  in  the  order  of 
nature,  but  as  it  were  from  the  same  level) :  —  so  there  are  cer- 
tain subjects  and  matters  in  science  wherein  each  of  these  de- 
monstrations respectively  does  well,  and  certain  others  from 
which  they  are  respectively  excluded.  For  rigour  and  curiosi^ 
in  requiring  the  more  severe  kinds  of  proof  in  some  things,  and 
still  more  facility  and  remissness  in  contcntdng  ourselves  with 
the  weaker  kinds  in  others,  are  to  be  numbered  among  the 
chief  causes  of  detriment  and  hindrance  to  knowledge.  And 
so  much  for  the  Art  of  Judging. 

'  ArlsL  Metopb.  iL  3.  ■  Ariit.  PosL  Anntrt.  ii.  in. 
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CHAP.  V. 


Divititm  of  (he  Art  of  Retauiing  into  the  doctrine  concerning 
Helps  of  Memory,  and  the  doctrine  concerning  Memory 
iteelt  Divixion  of  the  doctrine  cimeeming  Memory  ittelj 
into  Preootion  and  Emblem. 

The  art  of  retuning  or  keeping  knowledge  I  will  divide  into 
two  parts;  namely,  the  doctrine  concerning  Helps  of  Memory, 
and  the  doctrine  concerning  Memory  itself.  The  great  belp 
to  the  memory  is  writing ;  and  it  must  be  taken  as  a  rule  that 
memory  without  this  ud  is  unequal  to  matters  of  much  length 
and  accuracy;  and  that  its  unwritten  evidence  ought  by  no 
means  to  be  allowed.  This  is  particularly  the  case  in  inductive 
philosophy  and  the  interpretation  of  nature ;  for  a  man  might 
ag  well  attempt  to  go  through  the  calculations  of  an  Ephemeris 
in  his  head  without  the  ud  of  writing,  as  to  master  the  inter- 
pretation of  nature  by  the  natural  and  naked  force  of  thought 
aud  memory,  without  the  help  of  tables  duly  arranged.  Bat 
not  to  speak  of  the  interpretation  of  nature,  which  is  a  new 
doctrine,  there  can  hardly  be  anything  more  useful  even  for 
the  old  and  popular  sciences,  than  a  sound  help  for  the  me- 
mory; that  is  a  good  and  learned  Digest  of  Common  Places. 
I  am  aware  indeed  tkat  the  transferring  of  the  things  we 
read  and  learn  into  common-place  books  ia  thought  by  some 
to  he  detrimental  to  learning,  as  retarding  the  course  of  the 
reader  and  inviting  the  memory  to  take  holiday.  Neverthe- 
leae,  as  it  is  but  a  counterfeit  thing  in  knowledge  to  be  forward 
and  prc^fnant,  except  a  man  be  also  deep  and  full,  I  hold 
diligence  and  labour  in  the  entry  of  common  places  to  be  a 
matter  of  great  use  and  support  in  studying ;  as  that  which 
supplies  matter  to  invention,  and  contracts  the  sight  of  the 
judgment  to  a  point.  But  yet  it  is  true  that  of  the  methods 
and  frameworks  of  common  places  which  I  have  hitherto  seen, 
there  is  none  of  any  worth ;  all  of  them  carrying  in  &eir  titles 
merely  the  face  of  a  school  and  not  of  a  world ;  and  using 
vulgar  and  pedantical  divisions,  not  such  as  pierce  to  the  pith 
and  heart  of  things. 

For  tlie  Memory  itself,  the  inqtiiry  seema  hitherto  to  have 
been  pursued  weakly  and  languidly  enough.     An  art  there  is 
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indeed  extant  of  it ;  but  it  U  clear  to  me  ^t  ihere  might  be 
both  better  precepts  for  strengthening  and  enlarging  llie 
memory  than  that  art  contiuns,  and  a  better  practice  of  the  art 
itself  than  that  which  b  received.  Not  but  (if  any  one  chooses 
to  abuse  this  art  for  purposes  of  ostentation)  feats  can  be  per- 
fonned  by  it  that  are  marvellouB  and  pro^glous ;  but  neverthe- 
less it  is  a  barren  thing  (as  now  applied)  for  human  uses.  At 
the  same  time  the  fault  I  find  with  it  is  not  tliat  it  destroys 
and  overburdens  the  natural  memory  (which  is  the  common 
objection),  but  that  it  is  not  well  contrived  for  prodding  assist- 
ance to  the  memory  in  serious  business  and  aifairs.  And  for  my 
own  part  (owing  perhaps  to  the  life  of  business  I  have  led)  I 
am  ever  disposed  to  make  small  account  of  things  which  make 
parade  of  art  but  are  of  no  use.  For  the  being  able  to  repeat  at 
once  and  in  the  same  order  a  great  number  of  names  or  words 
upon  a  single  hearing,  or  to  make  a  number  of  verses  extem- 
pore on  any  subject,  or  to  make  a  satirical  ^nule  of  everything 
that  happens,  or  to  turn  any  serious  matter  into  a  jest,  or  to 
carry  off  anything  with  a  contradiction  or  cavil,  or  the  like, 
(whereof  in  the  faculties  of  the  mind  there  is  great  store,  and 
such  as  by  device  and  practice  may  be  exalted  to  an  extreme 
degree  of  wonder,) — all  such  things  I  esteem  no  more  than  I 
do  the  tricks  and  antics  of  clowns  and  rope-dancers.  For  they 
are  almost  the  same  things ; '  the  one  an  abuse  of  the  powers  of 
the  body,  the  other  of  the  mind ;  matters  perhaps  of  strangeness, 
but  of  no  worthiness. 

The  Art  of  Memory  is  built  upon  two  intentions ;  Prenotion 
and  Emblem.  By  Prenotion  I  mean  a  kind  of  cutting  off  of 
infinity  of  search.  For  when  a  man  dewes  to  recall  anything 
into  his  memory,  if  he  hare  no  prenotion  or  perception  of  that 
he  seeks,  he  seeks  and  strives  and  beats  about  hither  and 
thither  as  if  in  infinite  space.  But  if  he  have  some  certain  pre- 
notion, this  infinity  is  at  once  cut  off,  and  the  memory  ranges 
in  a  narrower  compass;  like  the  hunting  of  a  deer  within  an 
enclosure.  And  therefore  order  also  manifestly  assists  the 
memory;  for  we  have  a  prenotion  that  what  we  are  seeking 
must  be  something  which  agrees  with  order.  So  again  verse 
is  more  easily  learned  by  heart  than  prose ;  for  if  we  stick  at 
any  word,  we  have  a  prenotion  that  it  must  be  such  a  word  as 
fits  the  verse.  And  this  prenotion  is  the  principal  part  of 
artificial  memory.     For  in  artificial  memory  we  have  the  placet 
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digested  and  prepared  beforehand ;  the  images  we  maJte  extem- 
pore according  to  the  occobiod.  But  then  we  have  a  prenotiou 
that  the  image  must  be  one  which  haa  some  conformity  with 
the  place ;  and  this  reminds  the  memory,  and  in  some  measure 
paves  the  way  to  the  thing  we  seek.  Emblem,  on  the  other 
hand,  redacee  intellectual  conceptions  to  sensible  images ;  for 
an  object  of  sense  always  strikes  the  memory  more  forcibly  and 
IB  more  easily  impressed  upon  it  than  an  object  of  the  intel- 
lect ;  insomuch  that  even  brutes  have  their  memory  excited  by 
sensible  impreesione ;  never  by  intellectual  ones.  And  there- 
fore you  will  more  easily  remember  the  image  of  a  hunter 
pursuing  a  hare,  of  an  apothecary  arranging  his  boxes,  of  a 
pedant  making  a  speech,  of  a  boy  repeating  verses  from 
memory,  of  a  player  acting  on  the  stage,  than  the  mere  notions 
of  invention,  disposition,  elocution,  memory,  and  action.  Other 
things  there  ftre  (as  I  said  just  now)  which  relate  to  the  help  of 
memory,  but  the  art  as  it  now  is  consists  of  the  two  above 
stated.  But  to  follow  out  the  particular  defects  of  arts  would 
be  from  my  purpose.  So  much  therefore  for  the  Art  of  Re- 
taining or  Keeping  Knowledge.  And  now  we  have  arrived  in 
due  course  at  the  fourth  division  of  Logic,  which  treats  of 
the  Transmission  and  Delivery  of  our  knowledge  to  others. 
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CHAPTER  L 


Division  of  the  art  of  TVansmittit^  into  tite  doctrine  concerning 
the  Organ  of  DiscourBe,  the  doctrine  concemitig  the  Method 
of  Diecourse,  and  the  doctrine  coneemit^  the  Uluetratioii  of 
DiecoursG.  Division  of  the  doctrine  concerning  the  organ  of 
discourse  into  the  doctrine  concerning  the  Notatioaa  of  Things, 
concerning  Speech,  and  concerning  W^ntmg;  whereof  the  two 
Jirtt  conttitute  Grammar,  and  are  divisions  of  it.  Division  of 
the  doctrine  concerning  the  notations  of  things  into  Hierogly- 
phics and  Keal  Characters.  Second  division  of  Grammar 
into  Literary  ajtd  Fhiloaophic  Reference  of  Poesy  in  respect 
of  metre  to  the  doctrine  concerning  Speech.  Reference  of  the 
doctrine  concerning  Ciphers  to  the  doctrine  concerning  Writing. 

It  is  permitted  to  every  man  (excellent  King)  to  make  merry 
with  himBelf  and  his  own  matters.  Who  knows  then  but  this 
work  of  mine  is  copied  from  a  certain  old  book  found  in  the 
most  famous  library  of  St  Victor,  of  which  Master  Frands 
Habelais  made  a  catalc^e  ?  For  there  is  a  book  there  entitled 
"  The  Ant-hill  of  Arts."  And  certainly  I  have  raised  up  here 
a  little  heap  of  dust,  and  stored  under  it  a  great  many  gnuns 
of  saences  and  arts ;  into  which  the  ants  may  creep  and  rest 
for  a  while,  and  then  prepare  themselves  for  fresh  laboors, 
Kow  the  wisest  of  kings  refers  slu^ards  to  the  ants ;  and  itft 
my  part  I  hold  alt  men  for  sluggards  who  care  only  to  nee  what 

I  they  have  got,  without  preparing  for  new  seedtimes  and  new 

uiarvests  of  knowledge. 

Let  ns  now  proceed  to  the  art  of  Transmitting,  or  of  pro- 
ducing and  expressing  to  others  those  tlungs  which  have  been 
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iavented,  judged,  and  laid  up  in  the  memoiy;  which  I  will 
coll  by  a  general  oame  the  Art  of  Transmission.  This  art 
includes  all  the  arts  which  relate  to  words  and  discourse.  For 
although  reason  be  as  it  were  the  soul  of  discourse,  jet  in  the 
handling  of  them  reason  and  discourse  should  be  kept  separate, 
no  less  than  soul  and  body.  The  art  of  transmission  I  will 
divide  into  three  parts ;  the  doctrine  concerning  the  Oigan  of 
Discourse,  the  doctrine  concerning  the  Method  of  Discourse, 
and  the  doctrine  concerning  the  Illustration  or  adornment  of 
Discourse. 

The  doctrine  concerning  the  Organ  of  Discotirse,  which  is 
^so  called  Grrammar,  has  two  parts ;  one  relating  to  Speech, 
the  other  to  Writing :  for  Aristotle  says  rightly  that  "  words 
are  the  images  of  thoughts  and  letters  are  the  images  of  words." 
Both  these  I  assign  to  Qnumnar.  But  to  go  a  little  higher  up, 
before  I  come  to  Girammar  and  the  parts  thereof  just  mentioned, 
I  must  speak  concerning  the  Oigan  of  Transmission  in  generd. 
For  it  seems  that  the  art  of  transmission  has  some  other 
children  besides  Words  and  Letters.  This  then  may  be  laid 
down  as  a  rule ;  that  whatever  can  be  divided  into  difierencea 
suffidently  numerous  to  explain  the  variety  of  notions  (provided 
those  differences  be  perceptible  to  the  sense)  may  be  made  a 
vehicle  to  convey  the  thoughts  of  one  man  to  another.  For 
we  see  that  nations  which  understand  not  one  another's 
language  carry  on  th^  commerce  well  enough  by  means  of 
gestures.  And  in  the  practice  of  some  who  had  been  deaf  and 
dumb  trom  their  birth  and  were  otherwise  clever,  I  have  seen 
wonderful  dialogues  carried  on  between  them  and  their  friends 
who  had  learned  to  understand  their  gestures.  Moreover  it 
is  now  well  known  that  in  China  and  the  provinces  of  the 
furthest  East  there  are  in  use  at  this  day  certain  real  charae~ 
ters,  not  nominal ;  characters,  I  mean,  which  represent  neither 
letters  nor  words,  but  things  and  notions;  insomuch  that  a 
number  of  nations  whose  languages  are  altogether  different, 
but  who  agree  in  the  use  of  such  characters  (which  are  more 
widely  received  among  tfaem),  communicate  with  each  other 
in  writing ;  to  such  an  extent  indeed  that  any  book  written 
in  characters  of  this  kind  can  he  read  off  by  each  nation  in 
their  own  language. 

The  Notes  of  Things  then  which  carry  a  fflgnification  with- 
out the  help  or  intervention  of  words,  are  of  two  kinds :  one  ex 
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congruo,  where  the  note  has  some  coiigruity  with  f^e  notioDj 
the  other  ad  placitwm,  where  it  is  adopted  and  ^^eed  upon  at 
pleasure.  Of  the  former  kind  are  Hieroglyphics  and  Geetores ; 
of  the  latter  the  Beal  Charactera  above  mentioned.  The  use 
of  Hieroglyphics  is  very  old,  and  held  in  a  kind  of  reverence, 
especially  among  the  Egyptians,  a  very  ancient  nation.  So 
that  they  seem  to  have  been  a  kind  of  earlier  bom  writing,  and 
older  than  the  very  elements  of  letters,  except  perhaps  amoi^ 
the  Hebrews.  Gestures  are  as  transitory  Hieroglyphics.  For 
as  uttered  words  fly  away,  but  written  words  stand,  so  Hiero- 
glyphics expressed  in  gestures  pass,  but  expressed  in  pictures 
remain.  For  when  Periauder,  being  consulted  with  how  to 
preserve  a  tyranny,  bade  the  messenger  follow  him,  and  went 
into  hie  garden  and  topped  the  highest  flowers,  hinting  at  the 
cutting  oif  of  the  nobility,  he  made  use  of  a  Hieroglyphic  just 
as  much  as  if  he  had  drawn  it  on  paper.  In  the  meantime  it 
is  plain  that  Hieroglyphics  and  Gestures  have  always  some 
similitude  to  the  thing  Ngnified,  tCad  are  a  kind  of  emblems. 
"Whence  I  have  called  them  "  uotes  of  things  by  congruity." 
Real  charactera  on  the  other  hand  have  nothing  emblematic 
in  them,  but  are  merely  surds,  so  less  than  the  elements  of 
letters  themselves,  and  are  only  framed  ad  placitum,  and  silently 
agreed  on  by  custom.  It  is  evident  however  that  a  vast  multi- 
tude of  them  is  wanted  for  wriUng ;  for  there  ought  to  be  as 
many  of  them  as  there  are  radical  words.  This  portion  there- 
fore of  the  doctrine  of  the  Organ  of  Discourse,  which  rehtt«s 
to  the  Notes  of  Things,  I  set  down  as  wanting.  And  although 
it  may  seem  to  be  of  no  great  use,  unce  words  and  writing  by 
letters  are  by  &r  tKe  most  convenient  oigans  of  transmiauon ; 
yet  I  thought  good  to  moke  some  mention  of  it  here,  as  a  thing 
not  unworthy  of  consideration.  For  we  are  handling  here  the 
currency  (so  to  speak)  of  things  intellectual,  and  it  is  not  amiss 
to  know  that  as  moneys  may  be  made  of  other  material  beudes 
gold  and  silver,  so  other  Notes  of  Things  may  he  coined  besides 
words  and  letters. 

Now  therefore  I  pass  on  to  Grammar,  which  is  as  it  were 
the  harbinger  of  other  sciences;  an  office  not  indeed  very 
noble,  yet  very  necessary ;  especially  as  sciences  in  our  &ge  are 
principally  drawn  &om  the  learned  languages,  and  are  not 
learned  in  our  mother  tongue.  Nor  must  it  be  esteemed  of  little 
digmty,  seeing  that  it  serves  for  an  antidote  against  the  curse 
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of  the  coofosion  of  tonguea.  For  man  sttl!  strives  to  reneir 
and  reintegrate  himself  id  those  benedictions  of  whi<Ji  by  his 
Cuilt  be  haa  beea  deprived.  And  as  he  anna  and  defends  him- 
self againet  the  first  general  curse  of  the  barrenness  of  the 
eartJi,  and  of  eating  bread  in  the  sweat  of  his  face,  by  the 
invention  of  all  other  arts ;  so  against  tiiis  second  curse  of  the 
confoaion  of  tongaes  he  calls  in  the  lud  of  Grammar ;  whereof 
the  use  ID  a  mother  tongue  is  small ;  in  a  foreign  tongue  more ; 
but  moat  in  such  foreign  tongues  as  have  ceaaed  to  be  vulgar 
tongues,  aad  are  only  extant  in  books. 

Granunar  likewise  is  of  two  sorts;  the  one  being  Literary, 
the  other  PhilasopbicaL  The  one  is  used  umply  for  languages, 
that  they  may  he  learned  more  quickly  or  spoken  more  cor- 
rectly and  purely ;  the  other  miustors  in  a  certiun  degree  to 
philosophy.  And  here  I  am  reminded  that  Cssar  wrote  some 
books  OD  "  Analogy ;"  and  a  doubt  occurs  to  me,  whether  they 
handled  this  kind  of  plulosophical  grammar  of  which  I  speak, 
I  suspect  however  that  they  did  not  contmn  anything  very 
subtle  or  lofty ;  but  only  laid  down  precepts  for  a  chaste  and 
perfect  style,  not  vitiated  or  polluted  either  by  a  bad  habit  of 
'speech,  or  by  any  particular  affectation ;  in  which  style  himself 
excelled.  Taking  the  lunt  however  from  this,  I  have  Uiougbt 
of  a  kind  of  grammar  which  should  diligeatly  inquire,  not  the 
analogy  of  words  with  one  another,  but  the  analogy  between 
words  and  things,  or  reason ;  not  going  so  iar  however  as  that 
interpretation  which  belongs  to  Logic  Certtunly  words  are 
the  footsteps  of  reason,  and  the  footsteps  tell  something  about 
tilte  body.  I  will  therefore  give  some  sketch  of  what  I  mean. 
But  I  must  first  say  that  I  by  no  means  approve  of  that 
onrious  inquiry,  which  nevertheless  so  great  a  man  as  Plato 
did  not  despise ;  namely  concerning  the  imposition  and  original 
etymology  of  names;-  on  the  supposition  that  they  were  not 
arbitrarily  fixed  at  firat,  but  derived  and  deduced  by  reason  and 
according  to  significance ;  a  subject  el^ant  indeed,  and  pliant 
as  wax  to  be  shaped  and  turned,  and  (as  seeming  to  explore  tiie 
recesses  of  antiquity)  not  without  a  kind  of  reverence, — but  yet 
sparingly  true  and  hearing  no  fruit  But  the  noblest  species 
of  grammar,  as  I  think,  would  be  this:  if  some  one  well 
seen  in  a  great  number  of  tongues,  learned  as  well  as  vulgar, 
would  handle  the  various  properties  of  languaget ;  showing  in 
what  [loints  each  excelled,  in  what  It  failed.     For  so  not  only 
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maj  languages  be  enriched  hy  mntnal  exchanges,  bnt  the 
aeveral  beauties  of  each  ma^  be  combined  (as  in  f^  Venus  of 
Apelles)  into  a  moat  beantiful  image  and  excellent  model  of 
epeeob  itself,  for  the  right  expressing  of  the  mesninga  of  the 
mind.  And  at  the  same  time  there  will  be  obtuned  in  this 
way  signs  of  no  slight  value  but  well  worthy  of  observation 
(whi(^  a  man  would  hardly  think  perhaps)  concerning  the  di»- 
positions  and  manners  of  peoples  and  nations,  drawn  from  their 
languages.  I  like  well  that  remark  of  Cicero's  that  the  Grreeks 
had  no  word  to  express  the  Latin  ineptut ;  '*  because,"  says  he, 
"  that  vice  was  so  familiar  among  the  Greeks  diat  they  did  not 
pero^ve  it  in  themsclTes ; " '  a  censure  worthy  of  the  Bonuui 
gravity.  And  how  came  it  that  the  Greeks  used  such  liberty 
in  composition  of  words,  the  Bomans  on  the  contrary  were  so 
strict  and  sparing  in  it?  One  may  piunly  collect  from  this 
fact  that  the  Greeks  were  fitter  for  arts,  the  Romans  for 
bunness:  for  the  distinctions  of  arts  are  hardly  expressed 
without  composition  of  w<H:ds ;  whereas  for  the  transactaon  of 
business  umpler  words  are  wanted.  Tbea  agiun  the  Hebrews 
have  such  a  dislike  to  these  compositions  that  they  had  rather 
abase. a  metaphor  than  introduce  a  compound  word:  and  the 
words  they  use  are  so  few  and  so  little  mixed,  that  one  may 
plainly  perceive  from  their  very  language  that  ihey  were  a 
If  azarite  nation,  separated  from  the  rest  of  the  nations.  And 
is  it  not  a  fact  worthy  of  observation  (though  it  may  be  a  little 
shock  to  the  spirits  of  us  modems)  that  the  ancient  languages 
were  full  of  declensions,  cases,  coi^ugations,  tenses,  and  the 
like,  while  the  modem  are  nearly  etripped  of  them,  and  perform 
moat  of  their  work  lazily  by  prepositions  and  verbs  auxiliary  ? 
Surely  a  man  may  eaeily  conjecture  (how  well  so  ever  we  think 
of  ourselves)  that  the  wits  of  the  eaxlj  ages  were  much  acuter 
and  subtier  than  our  own.  There  are  numberless  observations 
of  this  kind,  enough  to  fill  a  good  volume.  And  therefore  it 
is  not  amiss  to  distinguish  Philosophic  Grammar  from  Grammar 
Simple  and  Literary,  and  to  set  it  down  as  wasting. 

To  Grammar  also  I  refer  ill  accidents  of  words,  of  what  kind 
soever ;  such  as  Sound,  Measure,  Accent.  The  primary  for- 
mation of  simple  letters  indeed  (that  is,  by  what  percosrion  of 
the  tongue,  by  what  opening  of  the  mouth,  by  what  meeting 
of  the  lips,  by  what  effort  of  the  throat>  the  sound  of  each  letter 
■  Cicero  De  OnL  a  4. 
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is  prodaoed)  does  not  beloog  to  Grammar,  bat  ia  part  of  the 
doctrine  ooncerning  Sounds,  and  to  be  handled  nnder  Senae 
and  the  Sensible.  The  sound  which  I  speak  of  as  belonging 
to  Qramni&T  relates  only  to  sweetnesses  and  harshnesses.  Of 
these  some  are  common  to  all  nations ;  for  there  is  no  language 
that  does  not  in  some  degree  shun  the  hiatus  caused  by  TOwels 
coming  together,  and  the  harshnesses  caused  by  consonants 
coming  together.  There  are  others  agtun  which  are  respective, 
being  found  pleasing  to  the  ears  of  some  nations  and  displeasing 
to  others.  The  Greek  language  abounds  in  diphthongs ;  the 
Latin  is  much  more  sparing  of  them.  The  Spanish  dislikes 
thin  letters,  and  dianges  them  immediately  into  those  of  a 
middle  tone.  Languages  derived  irom  the  Groths  delight  in 
aspirates.  Many  things  of  this  kind  might  be  mentioned ;  but 
these  ore  perhaps  more  than  enough. 

The  Measure  of  words  has  produced  a  vast  body  of  art ; 
namely  Poesy,  conmdered  with  reference  not  to  the  matter  of 
it  (of  which  I  have  spoken  above)  but  to  the  style  and  fonn  of 
words ;  that  is  to  say,  metre  or  verse ;  wherein  the  art  we  have 
is  a  very  small  tiling,  but  the  examples  are  large  and  innu- 
merable. Neither  should  that  art  (which  the  grammarians  coll 
Prosody)  be  confined  to  the  teaching  of  the  kinds  and  measures 
of  verse.  Precepts  should  be  added  as  to  the  kinds  of  verse 
which  best  suit  each  matter  or  subject  The  andents  used 
hexameter  for  histories  and  eulo^es;  elegiac  for  complaints; 
iambic  for  invectives ;  lyric  for  odes  and  hymns.  Kor  have 
modem  poeta  been  wanting  in  this  wisdom,  so  far  as  their  own 
languages  are  concerned.  The  fault  has  been,  that  some  of 
them,  out  of  too  much  zeal  for  antiquity,  have  tried  to  train 
the  modem  languages  into  the  ancient  measures  (hexameter, 
elegiac,  sapphic,  &c.) ;  measures  incompatible  with  the  struc- 
ture of  the  languages  themselves,  and  no  less  otFensive  to  the 
ear.  In  these  things  the  judgment  of  the  sense  is  to  be  pre- 
ferred  to  the  precepts  of  art, — rs  the  poet  says. 


And  it  is  not  art,  but  abuse  of  art,  when  instead  of  per- 
fecting nature  it  perverts  her.     But  for  poesy  (whether  we 

'  MiH,  be  83.  1— 

The  dinner  ia  fur  i 
Tliat  gacEla  and  m 
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epeak  of  Btories  or  metre)  it  ia  (as  I  wd  before)  like  Rluzumnt 
plant,  ^t  comes  of  tlie  lust  of  the  eartli,  without  any  formal 
seed.  Wherefore  it  spreads  everywhere  and  ie  scattered  far 
and  wide, — so  that  it  would  he  vain  to  take  thought  about  tlie 
defects  of  it  With  this  therefore  we  need  not  trouble  oor- 
aelves.  And  with  regard  to  Accents  of  words,  it  is  too  small  a 
matter  to  speak  of;  unless  perhaps  it  be  thought  worth  remark- 
ing, that  while  the  accentuation  of  loordi  has  been  exquisitely 
observed,  the  accentnat^on  of  sentences  has  not  been  observed 
at  all.  And  yet  it  ia  common  to  all  mankind  almost  to  drop 
the  voice  at  the  end  of  a  period,  to  raise  it  in  asking  a  qaestitm, 
and  other  things  of  the  kind  not  a  few.  And  so  much  for  the 
part  of  Grammar  which  relates  to  Speech. 

As  for  Writing,  it  is  performed  either  by  the  common  al- 
phabet (which  is  used  by  eTerybody)  or  by  a  secret  and  pri- 
vate one,  agreed  upon  by  particular  persons ;  which  they  call 
etpA«r<.  And  with  regard  to  the  common  orthogn^y  itself,  a 
controversy  and  question  has  been  raised  among  us, — namely, 
whether  words  ought  to  be  written  as  they  are  pronounced,  or 
in  the  usual  way.  But  tiiis  apparently  reformed  style  of  writing 
(viz.  in  which  the  spelling  should  agree  with  the  pronuncia- 
tion)  belongs  to  the  class  of  unprofitable  subtleties.  For  the 
pronunciation  itself  ia  continaally  changing ;  it  does  not  remun 
fixed ;  and  the  derivationB  of  words,  eepeoially  &om  foreign 
tongues,  are  thereby  completely  obscured.  And  as  the  spelling 
of  words  according  to  the  fiuhion  is  no  check  at  all  upon  the 
&shioo  of  pronun<uation,  bnt  leaves  it  free,  to  what  purpose  is 
this  innovation  f 

Let  us  proceed  then  to  Ciphers.'  Of  these  there  are  many 
kinds :  rimple  <Mphers ;  cnphers  mixed  with  non-ognificaot 
characterB;  ciphers  containing  two  different  letters  tn  one 
character ;  wheel-ciphers ;  key-ciphers ;  word-<»idkers ;  and  the 
like.  But  the  virtues  required  in  them  are  three ;  titat  they 
be  ea^  and  not  laborious  to  write;  that  they  be  safe,  and 
impossible  to  be  deciphered ;  and  lastly  that  they  be,  if  poemhle, 
such  aa  not  to  nuse  suspicion.  For  if  letters  fall  into  the 
hands  of  those  who  have  power  either  over  the  writers  or  oVer 
those  to  whom  they  are  addressed,  although  the  dpher  itself 
may  he  safe  and  impossible  to  dedpher,  yet  the  matter  comes 
under  examination  and  question ;  unless  the  cipher  be  such  as 
either  to  raise  no  suspicion  or  to  elude  inquiry.     Now  for  this 
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eliwon  of  inquiry,  there  is  a  nev  and  nsefnl  contriyuioe  for  it, 
which  as  I  have  it  by  me,  why  ehould  I  set  it  down  among  &e 
desiderata,  instead  of  propounding  the  thing  itself?  It  is  this : 
let  a  man  have  two  alphabets,  one  of  true  letters,  the  other  of 
non-significants ;  and  let  him  infold  in  them  two  letters  at  once ; 
one  carrying  the  secret,  the  other  snch  a  letter  aa  the  writer 
would  have  been  likely  to  send,  and  yet  without  anything 
dangerous.  Then  if  any  one  be  strictly  examined  as  to  the 
cipher,  let  him  offer  the  alphabet  of  non-significants  for  the 
true  letters,  and  the  alphabet  of  true  letters  for  non-agnificants. 
Thus  the  examiner  will  fall  upon  the  exterior  letter;  which 
finding  probable,  he  will  not  suspect  anything  of  another  letter 
within.  But  for  avdding  suspicion  altogether,  I  will  add 
another  contrivance,  which  I  devised  myself  when  I  was  at 
Paris  in  my  early  youth,  and  which  I  still  think  worthy  of 
preservation.  For  it  has  the  perfection  of  a  (upher,  which  is 
to  make  anything  ngnify  anything ;  subject  however  to  thia 
condition,  that  the  infolding  writing  shall  contain  at  least  five 
times  08  many  letters  as  the  writing  infolded :  no  other  condi- 
tion or  restriction  whatever  is  required.  The  way  to  do  it  is 
this :  First  let  all  the  letters  of  the  alphabet  be  resolved  into 
transpositions  of  two  letters  only.  For  the  transposition  of  two 
letters  throogh  five  places  will  yield  thirty-two  differences; 
much  more  twenty-four,  which  is  the  number  of  letters  in  our 
alphabet.     Here  is  an  example  of  snch  an  alphabet. 

Example  of  an  Alphabet  in  two  letters. 

A  B  C  D  E  F  G 

Aaaaa,    aaaab.    aaaha.     aaabh.     aabaa.     adbab,     aaiba. 


H 

/ 

K 

L 

M 

N 

0 

mbU. 

aiiuu. 

abaab. 

<itaba. 

„bM,. 

abbaa. 

Mdb. 

P 

« 

B 

S 

T 

r 

W 

Miba. 

omh. 

baaaa. 

baaab. 

faioSa. 

b,M,. 

babaa. 

X 

r 

Z. 

Jo&rf. 

Iniba. 

bMb. 

Nor  is  it  a  s%ht  thing  which  is  thus  by  the  way  effected. 
For  hence  we  see  how  thoughts  may  be  conununicated  at  any 
distance  of  place  by  means  of  any  objects  perceptible  either  to 
the  eye  or  ear,  provided  only  that  those  objects  are  capable  of 
two  differences ;  as  by  bells>  trumpets,  torches,  gunshots,  and  the 
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like.     Bat  to  proceed  with  onr  bnonesa :  wlien  you  pr^iare  to 

write,  70U  moBt  reduce  the  interior  epistle  to  this  biliteral 

alphabet     Let  the  interior  e[datle  be 

Fly. 

Example  of  redaction. 

FLY. 
aaiab.    ababa.     habba. 

Hare  hj  70a  at  the  eame  time  another  alphabet  in  two 
form*  ;  I  mean  one  in  which  each  of  the  letters  of  the  common 
alphabet,  both  capital  and  small,  is  exhibited  in  two  different 
forms,  —  an;'  forme  that  70a  find  couTenient. 


Example  of  <M 

Alphabet  in  two  forms. 

a 

h 

a 

b       a 

i 

- 

±_ 

a 

b 

« 

b 

~A 

A 

a 

,       B 

B 

t 

~C~ 

C 

c 

f 

D 

D 

d 

i      £ 

E 

F 

F 

/ 

f 

0 

G 

g 

u 

H 

It 

I 

7 

i 

K 

K 

h 

L 

L 

M 

M 

m 

m 

N 

N 

n 

0 

0 

• 

P 

P 

P 

P 

Q 

Q, 

? 

R 

R 

r 

S 

S 

T 

r 

t 

V 

U 

"    I 

V 

W 

w 

w 

IB 

X 

X 

X 

Y 

r 

y 

J 

z    z 

I      ^ 

Then  take  your  interior  episde,  reduced  to  the  biliteral 
shape,  and  adapt  to  it  letter  by  letter  your  exterior  epistle  in 
the  biform  character;  and  then  write  it  out  Let  the  exterior 
epistle  be. 

Do  not  go  ^  I  eame. 

Example  of  Adaptation. 

FLY. 

aa     bob.     ab     aba.b     a     bba. 

Do    sot      go       tiU       I   came. 

I  add  another  larger  example  of  the  same  cipher, —  of  the 

writing  of  anything  by  anything. 

The  interior  epistle ;  for  which  I  have  selected  the  Spartan 
despatch,  formerly  sent  in  &e  Scytale. 

All  u  hit.  Mwdana  is  Ailled.  The  goldiert  want  food.  We  can 
tuither  get  hence,  nor  stay  longer  Here. 
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The  exterior  epistle,  taken  from  Cicero's  first  letter,  ami 
coDtaiDiDg  ihe  Spartan  despatch  within  it 

1h  all  duty  or  rather  piety  towards  you  J  Mtitfj  every  bedj  exeept 
myself.  Mystlf  I  never  tatujy.  For  w  great  ore  the  servita  whicb 
you  have  rendered  me,  th*t  »eeing  y»u  did  not  rest  m  jour  endeawurt 
o»  my  behalf  till  the  thing  waa  dtiK,  I  feel  at  if  life  bad  Utt  alt  its 
rweetnest,  beeatae  I  eamut  do  as  much  in  this  cause  of  yours.  The 
fceaiioni  are  these :  Asitmrniut  the  £intft  amiauader  openly  iesieget 
MS  with  money :  the  iutinets  it  tarried  on  through  the  same  ereditore 
vhe  mere  employed  in  it  when  you  were  here,  S/c. 

The  doctrine  of  Ciphers  carries  along  with  it  another  doc- 
trine, vhich  is  its  relaUve.  This  is  the  doctrine  of  deciphering, 
or  of  detecting  ciphers,  though  one  he  quite  ignorant  of  the 
alphabet  used  or  the  private  understanding  between  the  parties : 
a  thing  requiring  both  labour  and  ingenuit;,  and  dedicated,  as 
the  other  likewise  is,  to  the  secrets  of  princes.  By  skilful  pre- 
caution indeed  it  may  be  made  useless ;  though  as  things  are  it 
is  of  very  great  use.  For  if  good  and  safe  ciphers  were  intro- 
duced, there  arc  very  many  of  them  which  altogether  elude  and 
exclude  the  decipherer,  and  yet  are  sufficiently  convenient  and 
ready  to  read  and  write.  But  snch  is  the  rawness  and  uuskil- 
fiilneas  of  secretaries  and  clerks  in  the  courts  of  kings,  that  the 
greatest  matters  are  commonly  trusted  to  weak  and  futile 
ciphers. 

It  may  be  suspected  perhaps  that  in  this  enumeration  and 
ceniut,  as  I  may  call  it,  of  arts,  my  object  is  to  swell  the  ranke 
of  the  sciences  thus  drawn  up  on  parade,  that  the  numbers  of 
them  may  ruse  admiration ;  whereas  in  so  short  a  treatise, 
though  the  numbers  may  perhaps  be  displayed,  the  force  and 
value  of  them  can  hardly  be  explained.  But  I  am  true  to  my 
design,  and  in  framing  this  globe  of  knowledge  I  do  not  choose 
to  omit  even  the  smaller  and  more  remote  islands.  And 
though  my  handling  of  these  things  be  cursory,  it  is  not  (as  I 
think)  superficial ;  but  out  of  a  large  mass  of  matter  I  pick  out 
with  a  fine  point  the  kernels  and  marrows  of  them.  Of  this 
however  I  leave  those  to  judge  who  are  most  skilful  in  such 
arts.  For  whereas  most  of  those  who  desire  to  be  thought 
multiscient  are  given  to  parade  the  terms  snd  externals  of  arts, 
thereby  making  themselves  the  admiration  of  those  who  do  not 
understand  those  arts  and  the  scorn  of  those  who  do ;  I  hope  that 
TDy  labours  will  have  the  contrary  fate,  and  arrest  the  judgment 
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of  those  moet  who  are  most  skilful  in  {he  sereral  arte,  and  be 
less  cored  for  by  tlie  rest  As  far  those  arts  which  maj  appear  to 
be  of  a  lower  order,  if  any  one  thinks  that  I  make  somewhat 
too  much  of  them,  let  him  look  round,  and  he  will  see  that 
men  who  are  great  and  famous  in  their  own  counties,  when 
they  come  up  to  the  metropolis  and  seat  of  empire  are  almost 
tost  in  the  crowd,  and  of  no  mark ;  and  in  like  manner  it  is  not 
strange  that  these  lighter  arte  when  placed  by  the  side  of  the 
principal  and  superior  ones  appear  of  less  dignity ;  although  to 
such  as  have  spent  their  chief  study  upon  them  they  seem  great 
and  illuetriouB  things.     And  so  mudi  for  the  Organ  of  Dig- 


CHAP.  IL 


The  doctrine  of  the  Method  of  Discourse  it  made  a  ruhttaniioe 
and  principal  part  of  the  art  tf  transmitting  ;  and  it  named 
Wisdom  of  Transmission.  Different  kinds  of  Method  are 
enumerated,  vnth  a  note  of  their  advantages  and  ditadvatitoffet. 

Let  us  now  come  to  the  doctrine  concerning  the  Method  of 
Discourse.  This  has  been  commonly  bandied  as  a  part  of 
Logic ;  and  it  also  Snds  a  place  in  Khetorio,  under  the  name  of 
Ditpotition.  But  the  placing  of  it  in  the  train  of  other  arts 
has  led  to  the  pae«i^  over  of  many  things  relating  to  it  which 
it  is  useful  b>  know.  I  have  therefore  thought  fit  to  make  the 
doctrine  concenuDg  Method  a  substantive  and  principal  doc- 
trine, under  the  general  name  of  Wisdom  of  Transmittion, 
The  kinds  of  method  being  various,  I  will  begin  by  enumerat- 
ing rather  than  distributing  them.  And  first,  for  the  "  one  and 
only  method,"  with  its  distribution  of  everything  into  two 
members,  it  is  needless  to  speak  of  it ;  for  it  was  a  kind  of 
cloud  that  overshadowed  knowledge  for  awhile  and  blew  over : 
a  thing  no  doubt  both  very  weak  in  itself  and  very  injuri6u8  to 
the  sciences.  For  while  these  men  press  matters  by  the  laws  of 
their  method,  and  when  a  thing  does  not  aptly  fall  into  those 
dichotomiea,  either  pass  it  by  or  force  it  out  of  its  natural 
shape,  the  effect  of  their  proceeding  is  this, —the  kernels  and 
grains  of  the  sciences  leap  out,  and  they  are  left  with  nothing 
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ia  thdr  gnep  bat  the  dry  and  barren  husks.  And  therefore 
this  kind  of  method  produces  empty  abridgments,  and  destroys 
the  solid  substance  of  knowledge. 

Let  the  first  difference  of  Method  theo  be  this :  it  is  either 
MoffUtraH  or  Initiative.  Observe  however  that  in  using  the 
word  "  initiative,''  I  do  not  mean  that  the  bneiness  of  the 
latter  is  to  transmit  the  beginnings  only  of  siMences,  of  the 
former  to  transmit  the  entire  doctrine.  On  the  contrary 
I  call  that  doctrine  initiatioe  (borrowing  the  term  &om  the 
sacred  ceremonies)  which  discloses  and  lays  bare  the  very 
mysteries  of  the  sdences.  The  magistral  method  teaches ;  the 
initiative  intimates.  The  magistral  requires  that  what  is  told 
should  be  believed ;  the  initiative  that  it  should  be  ezamiaed. 
Hie  one  transmits  knowledge  to  the  crowd  of  learners ;  the 
other  to  the  sons,  as  it  were,  of  science.  The  end  of  the  one 
is  the  use  of  knowledges,  as  they  now  ore ;  of  the  other  the- 
continoation  and  further  progression  of  them.  Of  these  methods 
the  Utter  seems  to  be  like  a  road  abandoned  and  stopped  np ; 
for  as  knowledges  have  hitherto  been  delivered,  there  is  a  kind 
of  oontract  of  error  between  the  deliverer  and  the  receiver ;  for 
he  who  delivers  knowledge  desires  to  deliver  it  in  such  form  as 
may  be  best  believed,  and  not  as  may  be  most  conveniently 
examined;  and  he  who  receives  knowledge  desires  present 
satisfaction,  without  waiting  for  due  inquiry ;  and  bo  rather 
not  to  doubt,  than  not  to  err ;  glory  making  the  deliverer 
careful  not  to  lay  open  his  weakness,  and  sloth  making  the 
receiver  unwilling  to  try  his  strength.  But  knowledge  that  ia 
delivered  to  others  as  a  thread  to  be  spun  on  ought  to  be 
uisinnated  (if  it  were  possible)  in  the  same  method  wherein  it 
was  ori^nally  invented.  And  this  indeed  is  posuble  in  know- 
ledge guned  by  induction ;  but  in  this  same  anticipated  and 
premature  knowledge  (which  is  in  nae)  a  man  cannot  eauly 
say  how  he  came  to  the  knowledge  which  he  has  obtuned.  Yet 
oertunly  it  is  possible  for  a  man  in  a  greater  or  less  decree  to 
revint  his  own  knowledge,  and  trace  over  again  the  footsteps 
both  of  his  cognition  and  consent ;  and  by  that  means  to  trans- 
plant it  into  another  mind  just  as  it  grew  in  his  own.  For  it 
is  in  knowledges  as  it  is  in  plants ;  if  yon  mean  to  use  the 
p]aat,  it  is  no  matter  what  you  do  with  the  root ;  but  if  you 
mean  to  remove  it  to  grow,  then  it  is  safer  to  use  roots  than 
slips.     So  the  method  of  transmitting  knowledge  which  is  now 
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in  aw  jn-esente  trunks  aa  it  were  of  aciences  (and  f^r  ones  too)» 
but  without  the  roots ;  good  for  tbe  carpenter,  but  oseleas  for 
the  planter.  But  if  70U  will  have  sdencee  grow,  yon  need  not 
mw^  care  about  the  bod^  of  the  tree ;  only  look  well  to  this, 
that  the  roots  be  taken  up  uninjured,  and  with  a  little  earth 
adhering  to  them.  Of  which  kind  of  tranamiesion  the  method 
of  the  nmtbemadcianfl  has,  in  that  subject,  some  shadow ,  but 
generally  I  do  not  see  it  either  put  in  use  or  inquired  of. 
Theref(»e  I  note  it  as  deficient,  and  term  it  tlie  Handittg  on 
of  the  Lamp,  or  Method  of  Delivery  to  Posterity. 

Another  diversity  of  Method  there  is,  which  in  intention  baa 
an  affinity  with  the  former,  but  is  in  reality  almost  contrary. 
Foe  both  methods  agree  in  aiming  to  separate  the  vulgar  among 
the  auditora  from  the  select;  but  then  they  are  opposed  in  this, 
that  the  former  makes  use  of  a  way  of  deliver  more  open  than 
the  c<»nmon,  the  latter  (of  which  I  am  now  going  to  apeak)  of 
one  more  secret.  Let  the  one  then  be  distinguished  as  the 
Bx«tefic  method,  the  other  as  the  AcroamcUic ;  a  distinction 
observed  by  the  anciente  principally  in  the  publioatioo  of  books, 
bat  which  I  transfer  to  the  method  of  delivery.  Indeed  this 
aoroamatic  or  enigmatical  method  was  itself  used  among  the 
ant^nta,  and  employed  with  judgment  and  diacretioo.  But  in 
later  times  it  has  been  disgraced  by  many,  who  have  made  it 
as  a  false  and  deceitful  light  to  put  forward  their  counterfeit 
mercbao^de.  The  intention  of  it  however  seems  to  be  by 
obecority  of  delivery  to  exclude  the  vulgar  (that  is  the  profane 
vulgar)  from  the  secrets  of  knowledges,  and  to  admit  tboee 
only  who  have  either  received  the  interpretation  of  &e  enigmas 
tbrot^h  the  hands  of  the  teachers,  or  have  wits  of  such  eharpnees 
and  discernment  as  can  pierce  the  veil. 

Next  comes  another  diversity  f^  Method,  of  great  conse- 
quence to  science;  wM6h  is  the  delivery  of  knowle^^  in 
aphorismi,  or  in  methods.  For  it  is  specially  to  be  noted,  that 
it  has  become  the  iashion  to  make,  out  of  a  few  axirans  and 
observations  upon  any  subject,  a  kind  of  complete  and  forma] 
art,  filling  it  up  witfa  some  discourses,  illustrating  it  wiUi 
examples,  and  digesting  it  into  method.  Bat  that  other 
delivery  by  aphorisms  bae  many  excellent  virtues  wbeieto  the 
methodical  delivery  does  not  attun.  "Fust  it  tries  the  wrikf , 
whether  he  be  light  and  superficial  in  his  knowledge,  or  solid. 
For  aphorisma,  not  to  be  ridiculous,  must  be  ntade  out  of  the 
pith  and  heart  of  saences.      For  illustration  and  e^curnoB 
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are  cat  off;  variety  of  examples  ie  cat  off;  deduotioii  and  coii>- 
nexion  are  cat  off:  descnptbns  of  practice  are  cat  off;  so  there 
is  notliiiig  left  to  make  the  apboriems  of  but  sonte  good  qaanfity 
of  observation.  And  therefore  a  oian  will  not  be  equsi  to  (he 
frriting  in  aphorisms,  nor  indeed  will  he  think  of  doing  sOt 
anlesB  be  feel  that  he  is  amply  and  solidly  furnished  for  (he 
work.     But  in  methods. 


that  those  things  many  times  carry  a  show  of  I  know  not  what 
excellent  art,  which  if  they  were  taken  to  pieces,  separated, 
and  stripped,  would  shrink  to  little  or  nothing.  Secondly, 
methodical  delivery  is  fit  to  win  consent  or  belief,  but  of  little 
use  to  give  directions  for  practice;  for  it  ouries  a  kind  of 
demonstration  in  (urde,  one  part  illiumnating  another,  and 
therefore  more  satasfies  the  understanding;  bat  as  sctions  in 
ccnnmon  life  are  dispersed,  and  not  arranged  in  order,  dispersed 
directions  do  best  for  them.  liostly,  aphorismB,  representing 
only  portions  and  as  it  were  firagments  of  knowledge,  invite 
others  to  contribute  and  add  something  in  their  turn ;  whereas 
methodical  deliv^y,  carrying  the  show  of  a  total,  makes  men 
careless,  as  if  they  were  already  at  the  end. 

Next  comes  acother  diversity  of  Method,  which  is  likewise 
of  great  weight;  namely  the  delivery  of  knowledge  by  at- 
aertioni  with  proofs,  or  by  guettiont  vnth  dettrminatioTU ;  the 
latter  kind  wherec^,  if  it  be  immoderately  followed,  is  as 
prejudicial  to  the  advancement  of  learning,  as  it  is  detri- 
mental to  the  fortunes  and  progress  of  an  anny  to  go  about 
to  bemege  every  little  fort  or  hold.  For  if  the  field  be  kept, 
and  the  sum  of  the  enterprise  pursued,  those  smaller  things 
will  come  in  of  themselves ;  although  it  ia  true  that  to  leave  a 
great  and  fortified  town  in  the  rear  would  not  be  always  safe. 
In  like  manner  in  the  tranemiasion  of  knowledge  confutations 
diould  be  refruned  from ;  and  only  employed  to  remove  strong 
preoccupations  and  prejudgments,  and  not  to  ex<»te  and  pro- 
voke the  lighter  kind  of  doubts. 

Next  comes  another  divernty  ^  Method,  namely  that  the 
method  used  should  be  aecordinff  to  the  mlgect-matter  which  w 

■  Ktsi.  EpL  «d  Piaonei,  249.  :  — 

The  order  and  (he  joining  gire  iDch  gracei, 
Mmd  matten  Uke  lach  bononr  trom  their  pl«cM. 
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handled.  Tot  there  ia  one  method  of  delivery  in  the  mathe- 
maticB  (which  are  the  most  abetracted  and  »mple  pf  know- 
ledges), another  in  politics  (which  are  the  most  immersed  and 
oompoonded).  And  (as  I  have  already  sud)  unifonnity  of 
method  is  not  ccnnpatihle  with  multiformity  of  matter.  Where- 
fore as  I  approved  of  Particolar  Topics  for  inventioD,  so  to  a 
certuQ  extent  I   allow  likewise   of  Particular   Methods  for 


Next  comes  another  ^versity  of  Method,  which  in  the 
delivery  of  knowledge  is  to  be  used  with  discretion.  This 
is  regulated  according  to  the  informations  and  anticipations 
already  infused  and  impressed  on  the  minds  of  the  learners 
concerning  the  knowledge  which  is  to  be  delivered.  For  that 
knowledge  which  comes  altogether  new  and  atnmge  to  men's 
minds  ia  to  be  delivered  in  another  form  than  that  which  is 
akin  and  familiar  to  ojnnions  already  taken  in  and  received. 
And  therefore  AristoUet  when  he  tlunks  to  tax  Democritus, 
does  in  truth  commend  lum,  where  he  says,  "  If  we  shall  indeed 
dispute,  and  not  follow  ail^r  fflmilitudes,"'  &&;  thus  maUng 
it  a  charge  against  Democritne,  that  he  was  too  fond  of  com- 
parisons. For  those  whose  conceits  are  already  seated  in 
popular  opinions,  need  but  to  dispute  and  prove ;  whereas  those 
whose  conceits  ore  beyond  popular  opinions,  have  a  double 
labour;  first  to  make  them  nnderstood,  and  then  to  prove 
them;  so  that  they  are  obliged  to  have  recourse  to  dmili- 
tudes  and  metaphors  to  convey  their  meaning.  We  see 
thwefore  in  the  infancy  of  learning,  and  in  rude  times,  when 
these  conceits  which  are  now  old  and  trivial  were  new  and 
unheard  of,  that  the  world  was  full  of  parables  and  simili- 
tndes.  For  else  would  men  either  have  passed  over  wiUiout 
due  mark  or  attention,  or  else  rejected  as  paradoxical,  that  which 
was  laid  beftne  them.  For  it  is  a  rule  io  the  art  of  transmis- 
sion, that  all  knowledge  which  is  not  agreeable  to  antidpations 
or  presuppoutions  must  seek  assistance  from  similitudes  and 


And  so  much  for  the  divendties  of  Method,  which  have  not 
hitherto  been  p(nnted  out  by  others.  For  as  for  those  other 
methods, — Analytic,  Systatic,  Diuretic,  also  Cryptic,  Homeric, 
and  the  like, — they  are  rightly  invented  and  distributed,  and 
I  see  no  reason  why  I  should  dwell  upon  them. 

>  Aiitt.  Nic  Eth.  Ti  8. 
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Sucb  then  are  the  kiads  of  Method.  Ita  purta  sre  two ;  the 
one  relating  to  the  diBpoaition  of  the  whole  work  or  argomeot 
of  a  book;  the  other  to  the  limitation  of  propositions.  For 
there  belongs  to  architecture  not  onlj  the  frame  of  the  wbcde 
biulding,  bat  also  the  formation  and  sh^»e  of  the  seTeral  beams 
and  ooltunns  thereof;  and  Method  is  as  it  were  the  architectare 
of  the  s(»ence8.  And  herein  Kamus  merited  better  in  reviTing 
diose  excdlent  rules  of  proportions  (that  they  should  be  tnie> 
nniTersally,  primarily,  and  essentially '),  tlian  be  did  in  intro- 
dncio^  his  aniform  method  and  dichotfMnies ;  and  yet  it  comes 
ever  to  pass,  I.know  not  bow,  that  in  human  affurs  (aeeording 
to  the  common  fiction  of  the  poets)  "  the  most  precious  things 
have  the  most  pernicious  keepers."  Certunly  the  attempt  (^ 
Bamus  to  amend  propositions  drove  him  upon  thoee  eiutomes 
and  shallows  of  knowledge.  For  he  mast  have  a  lucky  and  a 
hi^py  genius  to  guide  him  who  shall  attempt  to  make  the 
axioms  of  sciences  convertible,  and  shall  not  withal  make  them 
circular,  or  returning  into  themfielves.  Nevertheless  I  must  . 
oonfeas  that  the  intention  of  Bamns  in  this  was  excellent. 

There  still  remain  two  limitations  of  proportions,  beudes 
that  for  making  them  convertible ;  the  one'  regarding  their 
extension,  the  other  their  production.  Certainly  sdences,  if  a 
man  rightly  observe  it,  have,  besides  profundityj  two  other 
dimenuons,  namely  latitude  and  longitude.  The  profundity 
relates  to  their  tmth  and  reality ;  for  it  is  they  which  give 
solidity.  As  to  the  other  two,  the  latitude  may  be  accounted 
and  computed  &om  one  science  to  another ;  the  longitude  from 
tiie  highest  proposition  to  the  lowest  in  the  same  scuence.  The 
one  contuns  the  true  bounds  and  limits  of  sciences,  that  the 
proportions  thereof  may  be  handled  properly,  not  promiscu- 
ODsly,  and  repetition,  excurron,  and  all  confu^on^may  be 
avoided ;  the  other  prescribes  the  rule  how  far  and  to  what 
degree  of  particularity  the  proportions  of  a  science  should  be 
deduced.  For  certainly  something  must  be  leil  to  exerdse  and 
practice ;  since  we  should  avoid  the  error  of  Antoninus  Pius 
and  not  be  "splitters  of  cummin  seeds"  in  the  s<nence8,  nor 
multiply  divisions  to  extreme  minuteness.  Therefore  it  is 
plainly  worth  inquiry  how  we  are  to  guide  ourselves  in  this 
matter.  For  we  see  tiiat  too  remote  generalities  (unless  they  be 
deduced)  pve  Uttie  information,  and  do  but  offer  knowledge  to 
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the  Bcom  of  practical  men ;  being  of  do  more  aviul  for  practice, 
than  an  Ortelios'a  uniTersal  map  is  to  direct  the  waj  between 
London  and  York.  Certfuol;  the  beet  sort  o£  rules  are  not 
unfitly  compared  to  nunrors  of  Bteel,  where  yoa  may  see  the 
images  of  things,  but  not  before  they  are  polished ;  so  rules  and 
precepts  will  help  if  they  be  laboured  and  polished  by  praotice, 
but  not  otherwise.  But  if  theee  rules  eould  be  made  dear 
and  crystalline  from  the  firsts  it  were  beet;  because  there 
would  then  be  less  need  of  continual  labour  and  practice.  And 
so  much  for  the  sdenoe  of  metiiod,  which  I  have  called  the 
^Vlsdiixn  of  TransmisKon. 

And  yet  I  must  not  omit  to  mention,  that  some  persons  more 
ostentations  than  learned  have  laboured  about  a  kind  of  method 
not  worthy  to  be  called  a  Intimate  method,  being  rather  a 
method  of  imposture,  which  nevertheless  would  no  doubt  be 
very  acc^table  to  certain  meddling  wits.  The  object  of  it  is  to 
sprinkle  little  drops  of  a  science  about,  in  such  a  manner  liat 
any  sciolist  may  make  some  diow  and  ostentati^m  of  learning. 
Such  was  the  Art  of  LuUios :  snch  the  Typocoemy  traced  out 
by  some ;  being  nothing  but  a  mass  and  heap  of  the  terms 
of  all  arts,  to  tiie  end  that  they  who  are  ready  with  the  terms 
may  be  thoaght  to  nnderetand  the  arts  themselves.  Such  col- 
lections are  like  a  ftipper's  or  broker's  shop,  that  has  ends  of 
everytlung,  but  nothing  of  worth. 


CHAP.  IIL 


Of  thefonndathH*  and  effiee  of  Rhetorie.  Three  appmdicei  of 
Rhetoric,  which  relate  only  to  the  Froroptoary;  Colours  of 
Good  and  Evil,  both  Simple  and  Comparative;  Antitheses 
of  Things;  Leaser  Forms  of  Speeches. 

I  NOW  come  to  the  doctrine  concerning  the  lUostration  oi  INb- 
course.  This  is  tiiat  which  is  called  Rhetoric,  w  Oratory ;  s 
science  certainly  both  excellent  in  itself,  and  excellently  well 
laboured.  Truly  valued  indeed,  eloquence  is  doubtless  inferior 
to  wisdom.  For  what  a  distance  there  is  between  them  is  shown 
in  the  words  spoken  by  God  to  Mosee,  when  he  declined  the 
office   as^gned  him  on  the  ground  that  be  was  no  speaker ; 
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"  There  ib  Aaron,  he  ebaH  be  iby  speMker,  thou  shalt  be  to  him 
as  Grod."'  Yet  in  profit  and  in  popolar  eetJmation  wiBcIom 
yielda  to  eloquence ;  for  so  Solomon  esys ;  "  The  wiso  in  heart 
shall  be  called  prudent,  but  he  that  ia  Bireet  of  speech  shall 
compass  greater  things ; "  *  plidnly  sigaifTing  that  wisdom  will 
help  a  man  to  a  name  or  admiration,  bat  that  it  is  eloquence 
which  prevails  most  in  aclion  and  common  life.  Bat  aa  to  the 
labouring  of  this  art,  tiie  emulation  of  Aristotle  with  the 
rhet^triciaoB  of  bia  time,  and  the  eager  and  vehement  zeal  of 
Cicero  doing  lua  utmost  to  ennoble  it,  coupled  with  his  Icoig 
experience,  has  made  them  in  their  works  on  rhetoric  exceed 
themselvee.  Again  those  most  brilliant  examples  <^  the  art 
which  we  have  in  tlie  orations  of  Demosthenes  and  Cicero, 
added  to  the  perfection  and  skill  of  the  precepts,  have  doubled 
the  progression  in  it.  And  therefore  the  ddBci^ides  which  I 
shall  note  will  rather  be  in  some  collections  which  may  as 
handmiuds  attend  tlie  art,  than  in  the  mles  and  use  of  the  art 
itself.  For  when  in  treating  of  Lo^o  I  made  mention  of  a 
certain  Promptuary  or  Preparatory  Store,  I  promised  to  produce 
fuller  examples  of  it  in  Bhetoric. 

Notwithstanding,  to  open  and  stir  the  earth  a  little,  according 
to  my  custom,  about  the  roots  of  this  science ;  Khetorio  is  sub- 
servient to  the  imagination,  as  Logic  is-to  the  anderstanding ; 
and  die  duty  and  office  of  Rhetoric,  if  it  be  deeply  looked  into, 
is  no  other  than  to  i^ply  and  recommend  the  dictates  of  reason 
to  im^nation,  in  order  to  excite  the  f^etite  and  wilL  For 
we  see  that  the  government  of  reason  is  assailed  and  disordered 
in  three  ways ;  either  by  the  iUaqueataon  of  sophisms,  which 
perttuns  to  Logic ;  or  by  juggleries  of  words,  which  pertain  to 
Rhetoric ;  or  by  the  violence  of  the  Passions,  which  pertuns 
to  Ethics.  For  as  in  negotiations  with  others,  men  are  uanally 
wrought  either  by  canning,  or  by  importuni^,  or  by  vehe- 
mency ;  so  likewise  in  this  ne^tiation  witlun  ourselves,  we  are 
either  undermined  by  fallades  of  ai^pmients,  or  solicited  and 
importuned  by  aeaduity  of  impressions  and  observations,  or 
agitated  and  transported  by  violence  of  pasEoons.  And  yet 
the  nature  of  man  is  not  so  unfortunately  btult,  as  that  those 
arts  and  focultJes  should  have  power  to  disturb  reason,  and  no 
power  to  strengthen  or  establish  it;  on  the  contrary  they  are  of 
much  more  use  that  way.  For  the  end  of  logic  is  to  teach  a 
'  £x(fd.  iv.  16.  ■  TroT.  ivi.  31. 
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form  of  argument  to  eecnre  reason,  and  not  to  entrap  it ;  the 

end  likewise  of  moral  philosophy  is  to  procure  the  affections  to 

fight  on  the  side  of  reason,  and  not  to  invade  it ;  the  end  of 

J  rhetoric  is  to  fill  the  imagination  with  ohserrations  and  images, 

1  to  second  reason,  and  not  to  oppress  it.     For  abuses  of  ar& 

.'  only  come  m  indirectly,  as  thTngs   to   guard  agunst,  not  as 

things  to  practise. 

And  therefore  it  wae  great  injustice  in  Plato  (though  spring- 
ing out  of  a  jnet  hatred  of  the  rhetoricians  of  his  time)  to  plaoe 
rhetoric  among  arts  Toluptnary;  resembling  it  to  oookeiy, 
which  did  as  much  to  spoil  wholesome  meats,  as  hj  variety  and 
delicacy  of  sauces  to  make  unwholesome  meate  more  palatable.' 
But  God  forbid  that  speech  should  not  be  mudi  more  oonverB- 
aut  in  adorning  that  which  ie  good,  than  in  colouring  that  which 
is  evil ;  for  this  is  a  thing  in  use  everywhere ;  there  being  no  man 
but  speaks  more  honestly  than  he  thinks  or  acts.  And  it  was 
excellently  noted  by  Thucydides  as  a  censure  passed  upon 
Cleon,  that  because  he  used  always  to  hold  on  the  bad  sidci 
therefore  he  was  ever  inveighing  agunet  eloquence  and  grace 
of  speech ;  as  well  knowing  that  no  man  can  speak  fur  of 
oonrses  sordid  and  base ;  while  it  is  easy  to  do  it  of  courses 
joet  and  honourable.*  For  Plato  said  elegantly  (though  it  has 
now  grown  into  a  common-place)  "  that  virtue,  if  she  oould  be 
seen,  would  move  great  love  and  affection;"*  and  it  is  the 
business  of  rhetoric  to  make  pictures  of  virtue  and  goodness, 
so  that  they  may  be  seen.  For  mnce  they  cannot  be  showed 
to  the  sense  in  corporeal  shape,  the  next  degree  is  to  show  them 
to  the  ima^nation  in  as  lively  representtttiou  as  possible,  by 
ornament  of  words.  For  the  method  of  the  Stoics,  who  thought 
to  throst  virtue  upon  men  by  contuse  and  sharp  ■«**«""■  and 
coDclnsions,  which  have  littie  sympathy  with  the  imagination 
and  will  of  man,  has  been  justly  ridiculed  by  Cicero.* 

Again,  if  the  affections  themselves  were  brought  to  OTder, 
and  pliant  and  obedient  to  reason,  it  is  true  Uiere  would  be  no 
great  use  of  persuasions  and  insinnations  to  give  aoeess  to  the 
mind,  but  naked  and  simple  propoeitionB  and  proofs  would  be 
enough.  But  the  affections  do  on  tiie  contrary  make  such  se- 
cessions and  rtdse  such  muttities  and  seditions  (acotnding  to  the 
saying. 
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tliat  reason  would  become  csptlve  and  servile,  if  eloqnenoe  of 
perBoaKona  did  not  via  the  imagination  from  the  affections' 
part,  and  contract  a  confederacy  between  die  reason  and! 
imagination  against  them.  For  it  mnst  be  obsenred  that  the  | 
affections  themselves  carry  ever  an  appetite  to  apparent  good, 
and  have  this  in  common  with  reason ;  bat  the  difference  is 
that  affection  beholds  pringgjjl^  the_good  which  is  present; 
reason  looks  beyond  and  beholds  likewise  the  fiitm-e  and  snm 
(Toil.  And  dierefore  the  present  filling  the  imagination  more, 
reason  is  commonly  vanqaiahed  and  overcome.  But  after 
doqnence  and  force  of  pefsuaeion  have  made  dungs  iuture  and 
remote  appear  as  present,  then  apon  the  revolt  of  ima^naticm 
to  reason,  reason  prevtuls. 

Let  OS  oondade  therefore  that  rhetoric  con  be  no  more 
blamed  for  knowing  how  to  colour  the  worse  side,  than  logic 
f<»  teaching  how  to  make  fine  sophisms.  For  who  does  not 
know  that  the  principle  of  contraries  is  the  same,  though  the 
use  be  opposite  ?  It  appears  also  that  logic  differs  &om  rhetoric 
not  only  (as  is  commonly  eud)  in  that  the  one  ie  Uke  the  fist, 
and  the  other  like  the  open  hand  (that  is  the  one  dose,  the  other 
at  large*) ;  but  much  more  in  this,  that  lojpc  handles  reason  in 
truth  and  nature,  and  rhetoric  handles  it  as  it  is  planted  in  the 
opinions  of  the  vulgar.  And  therefore  Aristotle  wisely  places 
rhetoric  between  logic  on  the  one  dde,  and  moral  and  mil 
knowledge  on  the  other,  as  participating  of  both.*  For  the 
prooia  and  demonstrations  of  logic  are  the  same  to  all  men ; 
but  the  proofs  and  persuasions  of  rhetoric  ought  to  differ  accord- 
ing to  the  auditors ;  so  that  like  a  mosidan  accommodating  his 
bItiII  to  different  ears,  a  man  should  be 

Orpheu  in  lilTii,  later  delphinu  ArioD  ;' 
which  application  and  variety  of  speech,  in  perfection  of  idea, 
ought  to  extend  so  &r,  that  if  a  man  should  speak  of  the  same 
thing  to  several  persons,  he  should  nevertheless  use  different 

■  Orid,  Ileum- 141.  so.  :  — 

The  b«tt«r  motm  I  know  and  weU  appnnre  i 

The  wo»e  I  fbltew.  "^ 

»  Cf.  Cicero,  De  Fin.  ii.  17.  i  ^riB.  Bhet  t  S. 

«  Viig-  Ed.  flu.  S6. 1  — 

Orpbeat  hj  land  the  trees  aboot  Uni  bringing, 

Bj  tea.  Anon  borne  to  tbe  dolphint  ringing 
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woide  to  eftcb  of  diem ;  though  tluB  politic  and  lamiliar  part  of 
eloquence  in  privaie  discourse  it  is  cert^n  that  the  greatest 
orators  commonly  want ;  vhile  in  observing  tiieir  well  graced 
forms  of  speech,  they  lose  that  volubility  of  application,  and 
those  characters  of  style,  which  it  would  be  better  to  use  in 
addresnng  different  indi^duals.  And  therefore  it  will  not  be 
amiss  to  reconmiend  this  of  which  I  now  speak  to  fresh  inquiiy, 
and  calling  it  by  ihe  name  of  77ie  Witiom  of  Private  DiscourMe 
to  set  it  down  amoi^  the  deficnents;  being  a  thing  which 
the  more  it  is  conmdered  the  more  it  will  be  valued.  But 
whether  St  be  placed  in  rhetoric  or  in  poli(7,  is  a  matter  cS  little 
moment- 
Let  uB  now  descend  to  the  deficiencies  in  this  art,  which  (as 
I  sud  before)  are  rather  as  appendices  than  parts  of  the  art 
itself,  and  all  belong  to  the  Fromptnary.  First  therefore  I 
do  not  find  the  wisdom  and  diligence  of  Aristotle  well  pursued 
and  enpplied.  For  he  began  to  nmke  a  collection  of  the 
p<^ular  tignt  or  colours  of  apparent  good  and  evU,  both  nmple, 
and  comparative ;  which  are  really  the  sophisms  of  rhetoric. 
Now  these  are  of  excellent  use,  especially  for  bnuness  and 
the  wi8d<MU  of  private  discourse.  But  the  labours  of  Aristotle' 
regarding  these  colours  are  in  three  points  defective ;  one,  that 
he  recounts  a  few  only  out  of  many ;  another,  that  he  does 
not  add  the  answers  to  them;  and  the  third,  that  he  seems 
to  have  concaved  but  a  part  of  the  use  of  them.  For  their 
use  is  not  more  for  probation  than  for  affecting  and  moving. 
For  there  are  many  forms  which,  though  they  mean  the  same, 
yet  affect  differently ;  as  the  difference  is  great  in  the  pienung 
of  that  which  is  sharp  and  that  which  is  flat,  though  the 
strength  of  the  percussion  be  the  same.  Certuoly  then  is  no 
man  who  will  not  be  more  affected  by  hearing  it  sud,  "  Tour 
enemies  will  he  glad  of  this," 

Eoo  Ithmciu  Tclit,  tt  magno  mercentDi  Atriils,' 

than  by  hearing  it  said  only, "  This  will  be  evil  for  yoo." 
Theref<N*e  these  points  and  etinga  of  words  are  by  no  meaoB  to 
be  n^lected.  But  as  I  set  this  down  as  defi<uent,  I  will 
according  to  my  custom  support  it  by  examples ;  for  precepts 
would  not  give  a  snfiSoient  Ulustration  of  the  thing. 

■  Ailit.  Bhetoric,  L  6  and  7. 
'  Yitg.  So.  U.  104,  !— 

TUi  would  UlrnM  wUi,  ud  Atreni'  »ob» 

Give  much  to  benr  of. 
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Examples  of  the  Colours  of  Good  and  Evil,  both  Simple  and 
Comparative. 

SOPHiaiL 

1.  ffJtat  men  praue  and  honour  it  good;  what  they  dispraiie 
andeoTidemn  ie  eviL 

AN8WBE. 

TIu8  SophJBm  deceives  in  four  waye ;  by  reason  of  igno* 
ranee,  of  bad  faith,  of  party  Bjnrit  and  bctLons,  of  the  natural 
£epo6itionB  of  those  who  praise  and  blame.  By  reason  of 
ignorance;  for  what  is  popular  ju^ment  worth  as  a  test  of 
good  and  evil?  Better  was  Phodos's  inference,  who  when 
ihe  people  applauded  him  more  than  usual,  ashed  whether 
he  had  done  wrong.'  By  reason  of.  bad  f^th,  because  in 
praising  and  blaming,  men  are  commonly  thinking  of  their  own 
business,  and  not  speaking  what  they  tUnk. 

lAodM  rtttiiu,  qui  volt  extrnders,  mncM.' 
And  again;  "  It  is  naught,  it  is  naught  (says  the  buyer);  bat 
when  he  is  gone  his  way,  he  will  vaunt."  *  By  reason  of  fac- 
tions ;  for  any  man  may  see  that  men  are  wont  to  exalt  those 
of  their  own  party  with  immoderate  pnuses,  and  depress  below 
dieir  desert  those  of  the  contrary.  By  reason  of  natural  dis- 
position ;  for  some  men  are  by  nature  formed  and  composed  for 
servile  adtilation,  while  others  on  the  contrary  are  crabbed  and 
captions ;  so  that  in  praising  and  blaming  they  do  but  gratify 
their  own  diapositionB,  with  little  regard  to  truth. 

Sophism. 

2.  fFkat  it  praited  even  by  enemies,  it  a  great  good;  but  tchat 
it  reproved  even  by  friends,  is  a  great  eviL 

This  Sophism  appears  to  rest  on  tbe  ground  that  that  which 
we  speak  unwillingly  and  against  our  wish  and  inclination  may 
be  supposed  to  be  wrung  &om  us  by  the  force  of  truth. 

ANSWER. 

This  Sophism  deceives  by  reason  of  the  cunning  as  well  of 
enemies  as  of  iriends.  For  enemies  sometimes  bestow  pnuse, 
not  agunst  their  will,  nor  as  being  compelled  thereto  by  Hie 
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force  of  truth,  but  choodng  such  points  for  pruee  as  may  breed 
envy  and  daugerB  to  the  enbjecte  of  it  And  heoce  there 
waa  a  previuling  superstilion  amongst  the  Greeks,  that  vhen  a 
maa  was  prused  by  another  with  a  malicious  purpose  to  injure 
him,  a  pimple  would  grow  upon  his  noee.  It  deceives  likewise, 
because  enemies  sometimes  bestow  pruees  merely  by  way  of 
preface,  that  they  may  afterwards  calumniate  more  &eely  and 
maliciously.  On  the  other  baud,  this  Sophism  deceives  also  by 
reason  of  the  cunmng  of  fiiende.  For  they  too  are  wont  some- 
times to  acknowledge  and  proclaim  the  faults  of  their  Mends, 
not  because  truth  compels  them,  but  choosing  such  &nlt«  ae 
may  do  them  least  injury ;  as  if  in  other  respects  they  were 
excellent  men.  It  deceives  again,  because  fnends  also  use 
reprehensioDB  (as  I  have  eud  that  enemies  beetow  praises) 
by  way  of  prefaces,  whereby  they  may  presently  be  the  more 
large  in  commendaldon. 

SOFHISH. 

3.  7^t  which  it  i»  good  to  be  deprived  ^,  u  in  itaelfan  evil; 
that  which  it  u  bad  to  be  deprived  of,  it  in  Uself  a  good, 

ANSWEB. 

This  Sophism  deo^ves  in  two  ways ;  by  reason  either  of  the 
comparatiTe  degrees  of  good  and  evil,  or  of  the  succesdon  of 
good  to  good,  or  evil  to  eviL  By  reason  of  compaiison :  if  it 
was  for  the  good  of  mankind  to  be  deprived  of  acorns  as 
food,  it  does  not  follow  that  that  food  was  bad;  acorns  were 
good,  but  com  is  better.  Kor  if  it  was  bad  for  the  Syra- 
cusans  to  be  deprived  of  the  elder  Dionysius,  does  it  follow 
that  he  was  good,  but  that  he  was  not  so  bad  as  Dioayrius  the 
younger.  By  reason  of  succession ;  — for  when  a  good  thing 
is  taken  away  it  is  not  always  succeeded  by  a  bad  thing,  bat 
sometimes  by  a  greater  good ;  as  when  the  Bower  falls  and  the 
fruit  succeeds.  Neither  when  a  bad  thing  is  taken  away  is  it 
always  succeeded  by  a  good  thing,  but  sometimes  by  a  worse. 
For  by  the  removal  of  his  enemy  Clodins,  Milo  lost  the  "  seed- 
bed of  his  glory." ' 

SOPHISH. 

4.  TTiai  which  approaches  to  good  or  evil,  i$  itself  good  or 
evil;  hut  that  uMch  m  remote  from  good  is  evil,  that  fiom  eoil, 
good. 

'  Cioero,  Pro  Mil  ss. 
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It  is  commonly  foand  dtat  tbings  vhicb  agree  in  nature  ore 

placed  t<^ether,    and  that  tiiinge  of  a  coatnary  nature  are 

placed  apart;   for  ererythuig  delights  to  associate  with  itself 

that  which  is  ^reeable,  and  to  repel  that  which  is  disagreeable. 

AS8WEE. 

But  this  Sophism  deceives  in  three  ways;  by  reason,  1st  of 
destitution,  Sndly  of  obscuration,  and  3dly  of  protection.  By 
reason  of  destitution ;  for  it  happens  that  those  things  wUch  are 
moat  abundant  and  excellent  in  their  own  kind  attract  every-' 
thing  as  &r  OS  may  be  to  themselves,  spoiling  and  as  it  were 
starving  all  things  in  their  neighbourhood.  Thus  you  will 
never  find  flourishing  underwood  near  great  trees.  And  rightly 
was  it  said  "  that  the  servants  of  a  rich  man  are  the  greatest 
slaves."  So  also  the  lower  order  of  courtiers  were  pleasantiy 
compared  to  the  vigils  of  festivals,  tiiat  are  next  the  feast  days, 
but  are  themselves  devoted  to  fasting.  By  reason  of  obscura- 
tion ;  for  all  things  that  are  excellent  in  their  own  kind  have 
this,  —  that  though  they  do  not  impoverish  and  starve  the 
things  next  to  them,  yet  they  obscure  and  overshadow  them ; 
as  astronomers  remark  of  the  sun,  that  it  is  good  in  aspect, 
but  evil  in  conjimction  and  approximation.  By  reason  of  pro- 
tection ;  for  it  is  not  only  for  consort  and  similarity  of  nature 
that  things  unite  and  collect  together ;  but  evil  also  (especially 
in  (»vil  matters)  betakes  itself  to  good  for  concealment  and 
protection.  And  henoe  male&otors  seek  the  protection  of 
sanctuaries,  and  vice  itself  reeorte  to  the  shadow  of  virtue ; 
Supe  Utet  Titlnm  proxuniUte  bonL' 

So  on  tlie  other  hand  good  draws  near  to  evil,  not  for  company, 
but  to  convert  and  reform  it.  And  tiierefore  physicians  attend 
more  on  the  sick  than  the  healthy ;  and  it  was  objected  to  our 
Saviour  tibat  be  conversed  with  publicans  and  sinners. 

SOPHISIC. 

S.  That  to  which  the  other  parties  or  tectt  Offree  in  yivittff  the 
second  place  (each  puttinff  itself  Jtret)  seems  to  be  the  best;  far  it 
teems  that  in  taking  the  first  place  they  are  moved  by  zeal  and 
partiality,  hut  in  bestoimng  the  second  by  truth  and  merit. 

So  Cicero  ai^es  that  the  sect  of  the  Academics,  which  main- 

■  Orid,  De  An.  Amand.  iL  SeS. :  —  Ykm  ofUn  luiki  'nMth  Tirtae'i  *bad& 


izecy  Google 


462  TRAKBLATION  OP  THB  "DE  AUGUEHTIS." 

tained  flie  nupoetdbili^  of  ccan^rehending  &atb,  was  tlie  best 
of  the  philoso[^efl.  "  For  (said  he)  aak  a  &t<He  which  ie  die 
best  pbiloeophy,  and  he  will  prefer  his  own  to  the  rest;  thsD 
ask  him  which  is  the  next  best,  and  he  will  acknowledge  the 
Academic.  So  again  the  Epicurean  (who  will  hardly  deign  to 
look  at  a  Stoic),  afler  he  haa  placed  lue  own  philosophy  at  ^e 
head,  will  place  the  Academic  next" '  In  like  manner,  when 
a  place  is  vacant,  if  the  prince  were  to  ask  each  candidate 
whom  he  would  moat  recommend  next  to  himself,  it  ia  probable 
that  their  second  votes  would  meet  in  tbe  most  able  and  deserv- 
ing majQ. 

ANBWEE. 
This  Sophism  deceives  by  reason  of  envy.  For  next  to 
themselves  and  their  own  party,  men  generally  incline  to  those 
who  are  weakest  and  least  formidable,  uid  have  given  them 
least  trouble ;  in  despite  of  those  who  have  most  insulted  or 
inconvenioiced  them. 

SOPHISBI. 
6.    Tfuit  which  M  heHer  in  perfection,  it  letter  altogether. 
To  this  belong  the  common  forme ;  "  Let  us  not  wander  in 
generalities,"  "  Let  na  compare  particular  with  particular,"  &c. 

AN8WEB. 

This  Sophism  appears  forcible  enough,  and  rather  logical 
than  riietorical;  but  still  it  is  sometimes  deceptive.  First, 
because  there  are  not  a  few  things  which  are  very  much  ex- 
posed to  danger,  yet  if  they  escape  prove  excellent ;  so  that  in 
kind  they  are  inferior,  as  being  ofibeaer  imperilled  and  lost,  but 
individually  they  are  more  noble.  Of  this  kind  ia  a  bloasom  in 
March,whereof  the  French  proverb  says;  "A  March  blosscnn, 
and  a  Paris  child,  if  one  of  them  survive,  it  is  worth  ten 
others."'  So  that  generally  the  bloasom  of  May  is  auperior  to 
die  blossom  of  March ;  but  yet  individually  the  best  blossom  <^ 
March  is  preferred  to  the  best  of  May.  ,It  deceivea  aecondly, 
by  reascm  of  the  natnre  of  things  being  more  eqoal  in  some 
Idnds  or  spe<uea,  and  more  unequal  in  others ;  as  it  Has  been 
remarked  that  in  general  the  hotter  climates  produce  the 
sharper  wits ;  but  then  the  best  wits  of  the  ocdder  olimntes 
'  C£  thefngnuntof  tha  Jeu&a.  ad  Farr.  pnMrred  b7  Bl  AogwUttti 
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eoipaas  the  sharpest  of  the  hotter.  So  again  in  iiiaii7  armies 
if  die  matter  were  tried  by  duel  between  two  cham|uons,  die 
victory  would  go  oa  the  one  flide>  if  by  the  whole  army, 
on  the  other.  For  excellencies  and  snperioritieB  are  casoal; 
whereas  kinds  are  governed  by  nature  or  diEcipIin&  In  kind 
agun,  metal  ia  more  precious  than  etone ;  but  yet  a  diamond 
ia  more  predous  than  gold. 

Sophism. 

7.  TAof  tithich  keep*  the  matter  open,  ia  good;  that  tohieh 
leavea  no  opening  for  retreat,  i»  bad.  For  not  to  be  abU  to  retreat 
is  to  be  in  a  way  powerleu  ;  and  power  is  a  good. 

Hence  .^aop  derived  the  fable  of  the  two  ir<^,  who  in  a 
great  drought,  when  water  was  everywhere  fuling,  consulted 
tc^ther  what  was  to  be  done.  The  first  s^d,  "  Let  us  leap 
down  into  a  deep  well,  since  it  is  not  likely  that  the  water  will 
iul  there."  But  the  other  rejoined,  "  Yes,  but  if  it  chance 
that  the  water  fail  there  also,  how  shall  we  be  able  to  get  op 
agun?"  And  the  ground  of  tlus  Sophism  is,  that  human 
actions  are  so  uncertain  and  subject  to  encb  risks,  that  that 
appears  the  best  course  which  has  the  most  passages  out  of  it 
To  this  belong  those  forme  wluch  are  in  use, — "  You  will  tie 
yoor  hands  and  engi^  youreelf,"  "  You  will  not  be  free  to 
take  what  fortone  may  offer,"  &o. 

ANBWZB. 

This  Sophism  deceives,  first  because  in  human  actions  fortune 
insists  that  some  resolution  shall  be  taken.  For,  as  it  was 
prettily  eaid  by  some  one,  "  not  to  resolve  is  itself  to  resolve ;" 
80  that  many  times  suspendon  of  resolution  involves  as  in 
more  necessities  than  a  resolution  would.  And  it  seems  to 
be  the  eame  disease  of  mind  which  ia  found  in  misers,  only 
transferred  from  the  desire  of  keeping  money  to  the  desire  of 
keeping  freedom  of  will  and  power.  For  as  the  miser  will 
enjoy  nothing,  because  he  will  not  diminish  his  store,  so 
thU  kind  of  sceptic  will  execute  nothing,  because  he  will  still 
keep  all  in  his  own  hands.  It  deceives  secondly,  because 
necessity,  and  the  casting  of  the  die  (as  they  call  it),  is  a  spur 
to.  the  courage ;  as  one  says,  "  Being  a  match  for  them  in  the 
leBtt  yooT  necessity  makes  you  superior."  ' 

'  livy,  iv.  as. 
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SOPHISU. 

8.  77^  evil  whiek  a  man  hrmgi  on  himielf  by  kit  ownfavlt  is 
greater  ;  that  which  it  brought  on  him  by  external  eautet,  it  lett. 

The  reaeon  of  this  is  tiiat  the  sting  of  consdence  doubles 
adversity,  while  on  the  other  hand  the  being  conscious  ihat  a 
man  is  clear  and  free  from  &nU  affords  great  consolation  in 
calamity.  And  therefore  the  poets  most  exaggerate  those 
sufferings,  as  coming  oeai  to  despair,  where  a  man  accuses  and 
torments  himself; 

Seqoe  nnnm  clamot,  MOMrnqne  Ckpntqna  nulonun.' 
On  the  other  hand  the  calamities  of  worthy  persons  are 
lightened  and  tempered  by  the  consciousness  of  innocence  and 
merit.  Besides  when  the  evil  is  inflicted  by  others,  a  man  has 
something  that  he  may  freely  complfua  of,  whereby  his  griefs 
evaporate  and  do  not  suffocate  the  heart  For  in  things  wliich 
come  from  human  injury,  we  are  wont  to  feel  indignation,  or  to 
meditate  revenge,  or  to  implore,  or  if  not  to  implore  yet  to 
expect,  providential  retribution ;  and  even  if  the  blow  c*me 
from  fortune,  yet  is  there  lefr  a  kind  of  expostulation  with  the 
fates  themselves ; 

Atqne  Deoa,  ntqae  Mtn  rout  cndeUa  mater.* 

Whereas  if  the  evil  be  derived  from  a  man's  own  fault,  the 
stings  of  pun  strike  inward,  and  more  wound  and  lacerate  the 
heart 

ANSWEB. 
This  Sophism  decdves,  first  by  reason  of  hope,  the  great 
antidote  of  evils.  For  amendment  of  a  fault  is  often  in  omr 
power,  but  amendment  of  fortune  is  not  Hence  Demostlienes 
more  than  once  addressed  hie  countrymen  in  words  like  these : 
"  That  which,  having  regard  to  the  time  past,  is  the  worst 
point  and  <»rcani8tance  of  all  tlie  rest,  that  as  to  the  time  to 
come  is  the  best  What  is  that  ?  Even  this ;  that  it  is  yoor 
own  sloth,  irresolntion,  and  miagovemment  that  have  brought 
your  afEairs  into  this  ill  condition.  For  had  yon  ordered  your 
means  and  forces  to  the  best  and  done  your  parts  every  way  to 
the  full,  and  notwithstanding  your  matters  had  gone  backwards 
Rs  they  do,  there  had  been  no  hope  left  of  recovery  or  repara- 
tion.   But  Aofx  it  has  been  brought  about  chieHy  by  your  own 
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errors,  yaa  ma.j  {airly  troat  tliat  by  unending  ihem  yon  vill 
recover  your  forsaer  condition." '  So  Epictetus  discoursing  on 
the  d^reea  of  mental  tranquillity,  puts  those  lovest  who  Bccose 
others,  next  those  who  accuse  tJiemselves,  and  highest  of  all 
tliose  who  acoose  neither  others  nor  themselves.*  It  deceives 
secondly,  by  reason  of  the  innate  piide  of  men's  minds,  whicli 
makes  them  unwilling  to  acknowledge  their  own  errors.  This 
to  avoid,  they  exercise  &r  more  patience  in  bearing  those  ilia 
which  they  have  brouf^t  on  themselves  by  their  own  {auU. 
For  as  we  see  that  when  a  fault  is  committed  and  it  is  not 
yet  known  who  is  to  blame,  men  are  exceeding  angry  and 
make  much  ado  about  it ;  but  if  afterwards  it  come  out  that  it 
was  done  by  a  son  or  a  wife  or  a  fiivourite,  all  is  at  once  hushed 
and  no  more  noise  made ;  so  it  is  when  anything  happens  for 
which  we  must  needs  take  the  blame  upon  ourselves ;  as  we  see 
it  very  ofteu  in  women,  that  if  they  have  done  anything  agunst 
the  wishes  of  their  parents  and  fnends,  and  it  turn  out  ill, 
whatever  misfortune  follows  they  will  keep  it  to  themselves 
and  set  a  good  face  upon  it. 

SOPHIBM. 

9.  From  MometMng  to  nothing  apptari  a  greater  step  than 
Jrem  more  to  Ust;  and  again  from  nothing  to  something  appeart 
a  greater  step  than  from  lets  to  more. 

It  is  a  rule  in  mathematics  that  there  is  no  proportion 
between  nothing  and  something ;  and  therefore  the  degrees  of 
nullity  and  quiddity  appear  greater  than  the  degrees  of  increase 
and  decrease.  Thus  the  loss  of  an  eye  is  harder  for  a  man 
with  only  one  eye  than  for  a  man  with  two.  In  like  manner 
if  R  man  has  several  children,  it  is  more  grief  to  him  to  lose 
the  last  survinng  son  than  all  the  rest.  Hence  also  the  Sibyl, 
when  she  had  burned  her  two  first  books,  doubled  the  price  of 
the  llujd ;  for  the  loss  of  this  would  have  been  a  degree  of 
privation,  sod  not  of  diminution. 


This   Sophism   deoeives,  first   in   respect  of  those   things 
whereof  the  use  consists  in  a  sufllciency  or  competency,  that  is 

'  CI  DemMth,  Fhilipp-  L  and  ill  *  E^t.  Enclurid.  c.  5, 

VOL.  IT.  H  H 
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in  a  determinate  quantity.  For  if  a  man  were  bound  by  penalty 
to  pay  a  oert^n  sum  of  money  on  &  stated  day,  it  would  be 
worse  for  him  to  be  one  pound  sb<Mrt,  tban  (supposing  that 
that  one  could  not  be  got)  to  be  short  by  ten  pounds  more. 
So  in  the  wasting  of  fortuneSi  the  degree  of  debt  whicb 
makes  the  first  inroad  on  the  capital  seems  worse  than  the  last 
which  reduces  to  beggary.  To  this  belong  the  common  forms ; 
"  Sparing  comes  too  late  when  til  is  g<Hie ; "'  "as  good  never 
a  whit  as  nerer  the  better,"  &c  It  deoeives  secondly,  in  respect 
of  that  principle  of  nature,  that  the  decay  of  ono  thing  is  the 
generation  of  another ' ;  so  that  the  degree  of  extreme  privation 
is  sometimes  of  lees  disadvantage,  because  it  ^vee  a  handle  and 
stimoloB  to  some  new  course.  Hence  also  Demosthenes  often 
compluns  to  hb  countrymen ;  "  That  the  terms  whioh  they 
accepted  from  Philip,  not  being  profitable  nor  honourable,  were 
nothing  else  than  aliments  of  their  sloth  and  indolence ;  which 
they  would  be  much  better  witbont ;  because  then  their  industry 
might  be  better  excited  to  seek  other  remedies."*  I  knew  a 
physidan  that  when  delicate  women  comphuned  that  they  were 
ill  and  yet  could  not  endure  to  take  any  medi(une,  would  say 
to  them,  not  less  wittily  than  sharply,  "  Your  only  way  is  to  be 
worse,  for  then  you  will  be  glad  of  any  medicine,"  Moreover 
this  degree  of  jnivation  or  extreme  want  may  be  useful  not 
only  to  stimulate  energy,  but  also  to  enforce  p 


With  regard  to  the  second  part  of  this  Sophism,  it  rests  an 
the  same  foundation  as  the  former  (that  is  on  the  degrees  of 
nullity  and  quiddity).  Hence  the  making  of  a  bc^nning  of 
anything  is  thought  so  great  a  matter ; 

Kmldiam  Iketi,  qui  bene  capit,  Iiabe^  &&< 
Hence  also  the  superstition  of  astrologers,  who  make  a  judgment 
of  the  disposition  and  fortune  of  a  man  from  the  point  or  moment 
of  his  nativity  or  conception. 

jUfSWEB. 

Tlus  Sophism  dec^ves,  first  because  in  some  cases  the  first 
b^^innings  of  things  are  no  more  than  what  Epioorus  in  his 

■  Cr.  Enmi.  Adag.  ii.  S.  64. ;  and  Heabd.  Op.  et  Die^  339. 

1  A.J..  n.  n™   ..  f —   ;    1  t  OlTDtll.  iii.  3S. 
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philosophy  calla  ieniamenta^ ,  that  is  imperfect  offers  and  essays, 
whidi  are  nothing  unless  they  be  repeated  or  proceeded  with. 
Therefore  in  this  case  the  second  degree  seems  more  worthy 
and  more  powerful  than  the  first,  as  the  wheel-horae  in  a  cart 
does  more  work  than  the  leader.  Again,  it  is  not  a  bad  saying 
"  that  it  is  the  second  word  which  makes  the  fray."  For 
perhaps  the  first  would  have  passed.  And  so  the  one  made  a 
beginning  of  the  mischief,  but  the  other  prevented  it  &om 
ooming  to  an  end.  It  deceives  secondly,  by  reason  of  the 
dignity  of  perseverance ;  which  lies  in  the  progress,  not  in  the 
first  attempt.  For  chance  or  nature  may  ^ve  the  first  Impulse, 
but  only  a  settled  affection  and  judgment  can  give  constancy. 
It  deceives  thirdly,  in  those  things  whereof  the  nature  and 
ordinary  course  goes  jigunst  the  be^nning  made ;  so  that  the 
first  start  is  erer  being  frustrated  unless  the  force  be  kept 
api  according  to  the  common  forms ;  "Not  to  advance,  is  to 
retreat ; "  "  He  who  is  not  gaining,  is  losing ; "  as  in  running 
up  hill,  and  rowing  against  stream.  But  on  the  oilier  hand,  if 
the  motion  be  down  hill,  or  the  rowing  be  down  stream,  then 
the  d^ree  of  Inception  is  of  far  greater  importance.  Besides, 
this  colour  extends  not  only  to  the  degree  of  ioception,  which 
proceeds  from  power  to  act,  compared  with  the  degree  from  act 
to  increase  j  but  also  to  the  degree  from  impotency  to  power, 
compared  with  the  degree  &om  power  to  act.  For  the  d^ee 
from  impotency  to  power  seems  greater  than  from  power  to 
act. 

SOFHISH. 

10.  Thatvihieh  hat  relation  to  truth  it  gretUer  than  that  which 
hat  relation  to  opinion ;  and  the  proof  that  a  thing  hat  relation 
to  opiman  it  thit :  it  it  that  which  a  man  would  not  do  tf  he 
thought  it  would  not  be  haoum. 

So  the  Epicureans  say  of  the  Stoics'  Felici^  placed  in 
Tirttie,  diat  it  is  like  the  felicify  of  a  player,  who  if  he  were 
left  of  his  auditory  and  their  applause,  would  straight  be  out  of 
heart  and  countenance.  And  therefore  in  derision  they  call 
virtne  a  t^teatrical  good.  But  it  is  otherwise  in  riches,  of  which 
it  is  Biud, 

Popnlni  me  albilat ;  at  mitii  plsudo.' 
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And  likewise  of  pleaeare, 

■  OtbU  nb  imo 

Gudik  corde  prenwn*,  Talln  limulanu  pndoTem.' 

ANSWER. 

The  fallacy  of  tliia  Sophiam  is  somewhat  more  aabtle ;  thongh 
the  answer  to  the  example  alleged  is  easy.  For  virtue  is  not 
diosen  for  the  sake  of  popnlarity ;  unce  it  is  a  precept,  that  a 
man  should  above  all  things  reverence  himself.'  So  that  a 
good  man  will  be  the  same  in  solitade  as  on  the  stage ;  tfaoagb 
perhaps  his  virtue  may  be  somewhat  strengthened  by  pruse,  as 
heat  is  increased  by  reflexion.  This  however  denies  the  sup- 
position, and  does  not  refute  the  fallacy.  Now  the  answer  is 
this.  Allow  that  virtue  (especially  such  as  is  attended  with 
labours  and  conflicts)  would  not  be  choeen,  except  for  the  sake 
of  tiie  glory  and  fame  accompanying  it;  yet  it  does  not  there- 
fore f(^ow  that  the  motive  and  appetite  to  virtue  is  not  prin- 
cipally for  it«  own  sake ;  for  funs  may  only  be  the  impulsive 
cause}  or  tine  qua  rum,  and  not  the  efficient  or  constituent 
cause.  For  instance ;  if  there  were  two  horses,  and  one  of 
them  without  tbe  spur  could  do  well,  but  the  other  with  the 
spur  could  do  much  better,  the  latter  should  in  my  judgment 
bear  off  the  prize  and  be  accounted  the  better  horse.  And  to 
say  "  Tush,  the  Ufe  of  this  horse  is  in  the  spur,"  would  not 
move  any  man  of  sound  judgment ;  for  since  the  ordinary 
instrument  of  horsemanship  is  the  spur,  and  that  it  is  no 
manner  of  burden  or  impediment  to  the  rider,  the  horse  that  is 
quickened  with  the  epar  is  not  therefore  to  be  less  valued ;  nor 
agfun  is  the  other  that  does  wonderfully  well  without  the  spur 
to  be  reckoned  on  that  account  the  better,  but  only  the  finer 
and  daintier.  So  glory  and  honour  are  the  spurs  of  virtue  ; 
and  though  virtue  would  somewhat  languisli  without  them,  yet 
as  tiiey  ate  always  at  hand  to  attend  virtue,  even  when  not 
invited,  there  is  no  reason  why  virtue  may  not  be  songht  for 
its  own  sake  as  welL  And  thus  the  proposition  that  "a  thing 
which  is  chosen  for  opinion's  sake  and  not  for  truth  may  be 
known  by  tiiia — it  is  what  a  man  would. not  do  if  he  thought 
it  would  not  be  known,"  is  rightly  answered. 


—  itirrmw  U  fiiXiiT'  oLrxfitit^  < 
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SOPHISU. 

1 1.  TTiat  which  is  ffained  hy  our  oum  merit  and  industry  it  a 
greater  good;  that  which  it  derived  from  the  kijidneu  of  others  or 
Jrffm  the  indulgence  of  fortune  a  lesser  good. 

The  reaeons  of  this  are, — first,  because  there  is  better  hope  of 
the  futnre ;  for  in  the  favotiTB  of  others  or  the  good  winds  of  for- 
tune there  is  little  certainty ;  but  our  own  virtue  and  industry 
are  ever  with  ob  ;  so  that  after  we  have  obtuned  some  good  in 
this  way  we  have  always  the  same  instmmentA  ready  to  use  again ; 
yea,  and  by  habit  and  success  made  more  effective.  Secondly, 
because  for  what  we  get  by  the  favour  of  other  men  we  are 
other  men's  debtors;  whereas  what  we  obtmn  of  ourselves 
carries  no  obligation  with  it  Nay,  even  when  divine  mercy 
has  bestowed  any  favour  on  us,  it  demands  a  kind  of  retribu- 
tion to  the  goodness  of  God,  which  is  distressing  to  depraved 
and  wicked  men ;  whereas  in  the  former  kind,  that  comes  to 
pass  which  the  prophet  speaks  of,  "  Men  rejoice  and  exult,  they 
sacrifice  unto  their  net,  and  bum  incense  unto  their  drag."' 
Thirdly,  because  what  proceeds  not  by  our  own  merit,  carries 
with  it  no  pnuse  or  repntatioD;  for  felicify  begets  a  kind  of 
admiration,  bnt  not  praise.  As  Cicero  sud  to  Cicsar ;  "  We 
have  enough  to  admire,  we  are  looking  for  something  to  pruse."  * 
Fourtblyt  because  the  things  obtained  by  our  own  industry  are 
generally  achieved  by  labour  and  exertion,  which  have  some 
sweetness  in  themselves ;  as  Solomon  says,  "  Meat  taken  in 
hunting  is  sweet." 

ANSWEB. 
To  these  there  are  fonr  opposing  Sophisms,  which  incline  to 
the  contrary  ude,  and  may  respectively  serve  as  refutations  to 
the  former.  The  first  is  that  felicity  seems  to  be  a  kind  of  sign 
and  character  of  the  divine  favour ;  which  both  creates  confi- 
dence and  alacrity  In  ourselves,  and  wins  obedience  and  respect 
from  others.  And  this  feliaty  extends  to  casual  things,  to 
which  virtue  hardly  aspres ;  as  when  Ctesor  to  encourage  the 
pilot  eud,  "  You  carry  Ciesar  and  his  fortune ; "  *  whereas  if  he 
had  said, "  You  carry  Caesar  and  his  virtue,"  it  would  have 
been  but  cold  comfort  agunst  the  dangers  of  a  storm.  The 
second  is  that  the  deeds  of  virtue  and  industry  are  imitnble 
and  open  to  others ;  whereas  felicity  is  inimitable,  and  a  kind 
*  Cicero,  Fro  Marcello,  c.  9. 
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of  prerogatire  of  the  individnal  man.  Hence  we  generally  see 
that  natural  thinga  are  preferred  to  artificial,  because  they 
admit  not  of  imitation ;  for  whatever  is  imitable  is  potentially 
conunon.  The  third  is  that  things  which  come  of  feli<u^ 
appear  free  gifts,  bought  without  toil ;  but  things  guaed  by  our 
own  virtue  seem  as  paid  for.  Therefore  Plutardk  said  el^astly, 
in  companng  the  actions  of  Timoleon,  a  mau  eminently  fortunate, 
with  those  of  his  contemporariea  ]Bpaminondaa  and  Ageailaue, 
*'  That  they  were  iike  the  verses  of  Homer,  which,  as  tliey 
excel  in  other  respecta,  so  they  seem  to  flow  naturally,  and  as 
it  were  at  the  inspiration  of  gemua." '  The  fourth  is  that 
that  which  happens  contrary  to  hope  and  expectation  comes 
more  gratefully  and  with  greater  pleasure  to  men'a  minds;  bat 
this  cannot  be  the  case  with  things  effected  by  our  own  care 
and  exertion. 

Sophism. 

12.  That  which  eotttitta  of  many  divUAle  parti  u  grtaUr  lAon 
&at  viMch  contiiU  of  Jaw  parts  attd  u  more  one ;  for  all  thing» 
when  vietoed  part  by  part  appear  greater;  vhmce  liiemMe 
plurality  of  parts  maiiet  a  show  of  magTiitude;  but  it  hat  a 
greater  effect  if  the  parts  he  without  order;  for  it  produces  a 
resemblance  to  infinite/  and  prevents  eomprehentum. 

The  fellacy  here  is  very  palpable,  even  at  first  eight ;  for  it 
is  not  the  plurality  of  parts  alone,  but  the  majority  of  them, 
which  make  the  total  greater.  But  yet  this  Sophuon  often 
carries  away  the  imagination  ;  yea,  and  deceives  the  sense.  For 
to  the  sight  it  appears  a  shorter  distance  on  a  dead  level,  where 
nothing  intervecee  to  break  the  view,  than  wheo  there  are  trees 
and  buildings  or  some  other  mark  to  divide  and  meaanre  the 
space.  So  again  when  a  great  monied  man  has  divided  and 
distributed  bis  chests  and  bags,  he  seema  to  himself  richer  than 
he  was.  So  likewise  in  amplifications,  the  effect  is  increased  if 
the  whole  be  divided  into  many  parts  and  each  be  handled 
separately.  And  if  this  be  done  without  order  and  promiscn> 
onsly,  it  fills  the  imagination  still  more ;  for  confuuon  gives  an 
impression  of  multitude ;  inasmuch  as  things  set  forth  and  lud 
put  in  order,  both  appear  more  limited  in  themselves,  and  moke 
it  evident  that  nothing  has  been  omitted;  whereas  things  that 
are  presented  confusedly,  are  not  only  ^ught  to  be  numerous 
in  themselves,  but  leave  room  for  suspicion  that  there  are  many 
more  behind. 


■  Plutarch  in  TimoL  c.  36. 
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Answeb. 

This  Soplusm  deoeiveB,  first  when  a  man  is  prcpossesaed  vith 
an  opinion  that  a  thing  is  greater  than  it  really  is.  For  then 
the  distribution  thereof  will  destroy  that  &l8e  opinion,  and  show 
it  in  its  true  dimensions,  withont  amplification.  And  therefore 
if  a  man  be  in  Bioknees  or  pain,  the  hoore  will  seem  longer 
without  a  olook  or  an  honr^lass  than  with  it.  For  if  the 
weariness  and  pain  of  disease  make  time  appear  longer  than  it 
really  is,  then  the  computation  of  time  corrects  the  error,  and 
makes  it  appear  shorter  than  had  been  conceived  by  the  false 
opinion.  So  again  in  a  dead  plain,  the  contrary  to  that  which  I 
Bud  just  now  sometimes  happens.  For  thoogh  at  first  the  eye 
represents  the  distance  to  the  sense  as  shorter,  because  it  is 
ludivided;  yet  if  that  give  an  impres^on  of  a  much  shorter 
distance  than  it  is  afterwards  found  to  be,  the  disappointment 
of  that  false  opinion  will  make  it  appear  longer  than  it  really 
is.  Therefore  if  a  man  hare  an  over  great  opinion  of  any^ing 
and  you  wish  to  make  it  still  greater,  yon  must  beware  of  dis- 
tributions, but  extol  it  in  the  whole.  The  SopUsm  deceiTcs 
secondly,  when  the  distribution  is  distracted  and  scattered,  and 
does  not  meet  or  strike  the  eye  at  one  glance.  Thus  if  flowers 
in  a  garden  be  divided  into  many  beds,  they  will  give  the 
appearance  of  a  greater  number  than  if  they  were  all  growing 
in  one  bed,  pronded  that  ail  the  beds  can  be  seen  at  once; 
for  otherwise  the  union  will  have  more  effect  than  the  scattered 
distribution.  So  agun  men's  revenues  seem  greater  when  tiieir 
&rm8  and  properties  lie  near  and  contiguous ;  for  if  they  lie 
scattered  they  do  not  so  easily  come  under  view.  The  Sophism 
deceives  thirdly,  by  reason  of  the  superiority  of  umty  to  multi- 
tude. For  all  piedng  together  of  things  is  a  sure  sign  of 
poverty  in  the  pieces ;  where  it  comes  to  that, 

Et  qua  Don  pronmt  ungnlk,  molt*  jnTont' 
Therefore  Mary's  was  the  better  part, — '*  Martha,  Martha,  tiiou 
art  bu^  about  many  things,  one  thing  sufficeth."  *  Hence  the 
fable  in  Meop  of  the  fox  and  the  cat  For  the  fox  boasted 
how  many  tricks  and  shifts  he  had  to  eec^>e  the  hounds ;  but 
the  cat  said  she  had  only  one  help  to  rely  on ;  which  was  the 
poor   faculty  of  climbing  a  tree ;   yet  this  was   a   far  better 
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protection  than  all  the  fox'e  trit^ ;  whence  the  proverb,  "  The 
fox  knows  man;  tricks,  but  the  cat  one  good  one" '  And  in 
the  moral  significatioii  of  this  fable  we  see  tlie  same  thing. 
For  the  sQpport  of  a  powerful  and  fiuthfiil  Mend  is  a  surer 
protection  than  all  manner  of  plots  and  tricks. 

These  then  shall  suffice  for  an  example.  I  have  bj  me 
indeed  a  great  many  more  Sophiama  of  the  same  kind,  which  I 
collected  in  my  youth;  but  without  their  illustrations  and 
answers,  which  I  have  not  now  the  leisure  to  perfect ;  and  to 
set  forth  the  naked  colours  without  their  illustratione  (espedally 
as  those  above  given  appear  in  full  drese)  does  not  seem  suitable. 
Be  it  observed  in  the  meantime  that  this  matter,  whatever  may 
be  thought  of  it,  eeeins  to  me  of  no  small  value ;  aa  that  which 
participates  of  Primary  Philosophy,  of  Politics,  and  of  Rhe- 
toric And  BO  much  for  the  Popular  Signs  or  Colours  of 
Apparent  Good  and  Evil,  both  nmple  and  comparative. 

The  second  Collection,  which  belongs  to  the  Protnphtary  or 
Preparatory  Store,  is  that  to  which  Cicero  alludes  (as  I  sud 
above  in  treating  of  Logic),  where  he  recommends  the  orator 
to  have  commonplaces  ready  at  hand,  in  which  the  question  is 
argued  and  handled  on  either  aide :  such  as  "  for  the  letter  of 
the  law,"  "  for  the  intention  of  the  law,"  &o.  But  I  extend 
this  precept  to  other  caseB ;  applying  it  not  only  to  the  judi(ual 
kind  of  oratory,  but  also  to  the  deliberative  and  demonstrative. 
I  would  have  in  short  all  topics  which  there  is  frequent  occasion 
to  handle  (whether  they  relate  to  proo&  and  refutations,  or  to 
persuasions  and  dissuasions,  or  to  pruse  and  blame)  studied  and 
prepared  beforehand ;  and  not  only  so,  but  the  case  exaggerated 
both  ways  with  the  utmost  force  of  the  wit,  and  urged  unfairiy, 
as  it  were,  and  qiute  beyond  the  truth.  And  the  best  way  of 
making  such  a  collection,  with  a  view  to  use  as  well  as  brevity, 
would  be  to  contract  those  commonplaces  into  certain  acute 
and  concise  sentences ;  to  be  as  ekeihs  or  bottoms  of  thread 
which  may  be  unwinded  at  large  when  they  are  wanted.  Some 
such  piece  of  diligence  I  find  in  Seneca,  bat  in  hypotheses  or 
cases.  A  few  instances  of  the  thing,  having  a  great  many  l^ 
me,  I  think  fit  to  propound  by  way  of  ezam|de.  I  call  tbem 
Antttheut  of  TTiii^s. 

'  CC  Erasnuu,  AcUg.  i.  6.  IS. 
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Examplea  of  AiUithetei. 


> 


For. 

/  They  whose  virtne  U  in  the 
q  Btock  cannot  be  bad  even  if 
-J  Aey  would. 

Nobility  ie  the  laurel  with 
'    which  Time  crowna  men. 

We  rcTerence  antiquity 
even  in  dead  monomenta ;  how 
much  more  in  living  ones  ? 

If  yon  regard  not  nobility 
of  birth,  where  will  be  the 
difference  between  the  off- 
Bpring  of  men  and  brutes  ? 

Nobility  withdraws  TJrtne 
from  envy,  and  makes  it 
gracioas, 

II.  Bbadtt. 
For. 
Deformed     persons     oom- 
monly  take  revenge  on  nature. 
Virtue  is  nothing  but  in- 
ward beauty ;  beauty  nothing 
but  outward  virtue. 

Deformed  persons  seek  to 


) 


X.   NOBIUTT. 

Affainit. 

Seldom  cornea  nobilify  &om 
virtue ;  aeldomer  virtne  from 
nobility. 

Noblemen  have  to  thank 
their-  ancestors  for  pardon 
oAxner  than  for  advancement. 

New  men  are  commonly  so 
diligent,  that  noblemen  by 
their  ade  look  like  statues. 

Noblemen  look  behind  them 
too  often  in  the  course;  the 
mark  of  a  bad  runner. 


AgtunH. 

Virtae  ia  like  a  rich  stone,   • 
beat  plain  aet  w' 

As  a  lair  garment  on  a  de- 
formed body,  anch  is  beauty 
in  a  bad  man. 

They  thafare  beautiful  and 


f^scae  themselves  from  scorn  they    that    ore    affected    by  < 

-phj  malice.  beauty  are    commonly   alike 

.y'^  Beauty  makes  virtues  shine,  light 
and  vices  blush. 


in.  YotJTH. 


For. 

First  thoughts  and  young 
men's  ooaosels  have  more  of 
divineness. 

Old  men  are  wiser  for  them- 
selves, not  so  wise  for  others 
and  for  the  commonwealth. 


Againtt. 

Youth  is  the  seedbed  of 
repentance. 

There  is  implanted  in  youth 
contempt  for  the  authority  of 
age ;  so  every  man  most  grow 
wise  at  his  own  coat. 
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Old  age,  if  it  could  be  seen.  The  counsels  to  which  Time 

deforms  the  imnd  m<»e  than  is  not  called,  Hme  will  not 

the  body.  ratify. 

Old  men  are  a&aid  of  eTerr-  In  old  men  the  Xioves  are 

thing,  except  the  God&  changed  into  the  Graces. 


IV.   HSiLTH. 


For. 

The  care  of  health  humi- 
liates the  mind  and  makes  it 
the  b^gar  of  the  body. 

A  healthy  body  is  the  soul's 
host,  a  sick  body  her  gaoler. 

Nothing  forwards  the  con- 
clusion of  business  so  much  as 
good  health;  weak  health  on 
the  contrary  takes  too  many 
holidays. 


Agednst, 

Often  to  recover  health,  is 
often  to  renew  youth, 

HI  health  is  a  good  excuse 
for  many  things;  which  we 
are  glad  to  nee  even  when 
welL 

Good  health  makes  too  close 
an  alliance  between  the  soul 
and  the  body. 

Great  empires  have  been 
governed  from  bed,  great 
armies  ctoumanded  from  the 
Utter. 


V.  WiFB  AMD  CmLDBBR. 


For. 

Love  of  his  country  b^ns 
in  a  man's  own  house, 

A  wife  and  children  are  a 
kind  of  discipline  of  humanity ; 
whereas  unmarried  men  are 
harsh  and  severe. 

To  bo  without  wife  or 
children  is  good  for  a  man 
only  when  he  wants  to  run 
away. 

He  who  begets  not  children, 
sacrifices  to  death. 

They  that  are  fortunate  in 
other  things  are  commonly 
nnforttmate  in  their  children ; 
lest  men  should  come  too  near 
the  oonditaon  of  Gods. 


AgainMt, 

He  that  has  wife  and 
children  has  given  hostages  to 
fortune. 

Man  generates  and  has 
children;  God  creates  and 
produces  works. 

The  eternity  of  brutes  is  in 
offspring;  of  men,  in  &me, 
good  deserts,  and  institutioos. 

Domestic  conuder&tions 
commonly  overthrow  public 
ones. 

Some  persons  have  vrished 
fbr  Priam's  fortune,  who  sur- 
vived all  his  children. 
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For. 

Th^  despise  richea  Trho 
deapiur  of  them. 

It  U  envy  of  riohcB  that 
has  made  virtue  a  goddess. 

While  philoaophera  are  dis- 
pating  whether  virtue  or  plea- 
sure be  the  proper  um  of  life, 
do  you  provide  yonrself  with 
the  instruments  of  both. 

Virtue  is  turned  by  richea 
into  a  common  good. 

Other  goods  have  but  a  pro- 
vincial command ;  only  riches 
have  a  general  one. 


vn. 

For. 

Honours  are  the  suffirages 
not  of  tyrants  (as  they  are  said 
to  be),  but  of  divine  providence. 

Honours  make  both  virtues 
and  vices  conspicuous ;  there- 
fore they  are  a  spur  to  the 
one  and  a  bridle  to  the  other. 

No  man  can  tell  how  far 
bis  virtue  will  go  unless  ho- 
nours give  him  a  fair  field. 

Virtue,  like  all  things  else, 
moves  violently  to  her  place, 
calmly  in  her  place ;  now  the 
place  of  virtue  is  honour. 


AgaimU 

Of  great  richea  yoa  may 
have  ^ther  the  keeping,  or  the 
giving  away,  or  the  fame ;  but 
no  UB& 

Do  you  not  see  what  feigned 
prices  are  set  upon  little  stmies 
and  such  raritieB,  only  that 
there  may  be  some  use  of 
great  riches? 

Many  men  while  they 
thought  to  buy  everything 
with  their  riches,  have  been 
first  sold  themselves. 

I  cannot  call  ridies  better 
than  the  bi^gage  of  virtue; 
for  they  are  both  necessary  to 
virtue  and  cumbersome. 

Riches  are  a  good  handmud, 
but  the  worst  mistress. 


While  we  seek  honours  we 
lose  liberty. 

Honours  commonly  give 
men  power  over  those  things 
wherein  the  best  conditioa  is 
not  to  will,  the  next  best  not 
to  can. 

The  rising  to  honoors  is  la- 
borious, the  standing  slippery, 
the  descent  headlong. 

Great  persons  had  need  to 
borrow  the  opinions  of  the 
vulgar,  to  think  themselves 
happy. 

Vin.  EUPIBB. 

Wot,  AgaxMU 

The  enjoyment  of  happiness         How  wretched  to  have  no- 
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18  a  great  good ;  bat  the  power 
of  impartiiig  it  to  others  is  a 
fltiU  greater. 

Kings  are  not  aa  men,  bat 
as  the  stars;  for  they  have 
great  inflaence  both  on  indivi- 
dnala  and  on  tJie  times  them- 
selves. 

To  reust  the  vice-gerent  of 
God  is  not  treasoni  but  a  kind 
of  theomaohy. 

nr.  Pkaisb, 
For, 

Prtuse  is  the  refleuon  of 
'  .virtue. 

Pnuse  is  the  honour  tliat 
comes  by  free  votes. 

Honours  are  conferred  by 
many  forma  of  government; 
bat  praise  cornea  everywhere 
of  liberty. 

The  voice  of  the  people  has 
something  divine;  else  how 
could  BO  many  agree  in  one 
thing? 

S^irvel  not  if  tlie  vulgar 
speak  truer  than  the  great,  for 
they  apeak  safer. 


tbing  to  dewre,  and  everything 
to  fear  I 

Kings  are  like  the  heaveoly 
bodies,  which  have  mudi 
veneration  but  no  rest. 

None  of  human  condition  is 
admitted  to  the  banquets  of 
tiie  Gods  unless  it  be  in  deri- 


Affoinst 
Fame  is  a  worse  judge  than 


What  has  a  good  man  to  do 
with  the  slaver  of  the  common 
people? 

Fame  is  like  a  river,  it  bears 
up  the  light  and  leta  the  solid 

The  lowest  virtaes  are 
prused  by  the  common  pedple, 
the  middle  are  admired ;  but 
of  the  highest  they  have  no 
sense  or  perception. 

Prwse  ia  won  by  oetentatdon 
more  than  by  merit,  and  fol- 
lows the  vun  and  windy 
more  than  the  eonnd  and 
reaL 


For. 
Custom    advances     in    an 
arithmetical  ratio,  nature  in  a 
geometricaL 

As  common  laws  are  to 
customs  in  states,  such  ia  na- 
ture to  custom  in  individuals. 
,  Custom  against  nature  is  a 


Affoiiut 

We  think  according  to  our 
nature,  speak  aa  we  have  been 
taught,  hut  act  aa  we  have 
been  accustomed. 

Nature   is  a  schoolmaster,   . 
custom  a  magistrate. 
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kmd  of  tynumy,  and  b  aoon 
and  Qpon  slight  ocoanona  over- 
thrown. 

XI  Fobtbub. 


For. 

Overt  and  apparent  virtnes 
bring  forth  praise ;  secret  and 
hidden  virtuea  bring  forth  for- 
tune. 

VLrtueB  of  doty  bring  forth 


a  the 


AgeinA 

The  folly  of  one  n 
fortune  of  another. 

The  beet  that  can  be  aud  of 
fortune  is  that,  as  she  uses  no 
choice  in  her  favours,  so  she 


praise ;  virtues  of  ability  bring     does  not  care  to  uphold  them, 
forth  fortune.  Great  men,  to  decline  the 

Fortune  is  like  the  AElky     envy   of   their    own   virtues. 
Way ;    a  cluster  of  obscure     turn  worshippers  of  fortune. 
Tirtuee  without  a  name. 

Fortune  is  to  be  honoured 
if  it  be  but  for  her  daoghten. 
Confidence  and  Aothority. 

'  Xn.  Lns. 

For,  Agaxtttt. 

It  is  absurd  to  prefer  the         Pb51o80[diers  in  making  such 

accidents  of  life  to  life  itself.       preparations     igunst     death 

A  long  course  is  better  than     make  death  itself  appear  more 

a    short   one  for  everything,     fearful. 

even  for  virtue.  Men  fear  death,  as  children 

Without  a  good  space  of    fear  to  go  into  the  dark,  be- 

life  a  man  can  neither  finish,     cause  they  know  not  what  is 

nor  learn,  nor  repent.  there. 

There  is  no  human  passion 
80  weak  but  if  it  be  a  little 
roused  it  masters  the  fear  of 
death. 

A  man  might  wish  to  die, 
though  he  were  neither  brave 
nor  miserable  nor  wise,  merely 
from  wetuiness  of  being  alive. 

Xm.  SUPKBSTITIOir. 

For,  AgaintL 

They  that  err  iioni  zeal.        As  the  likeness  of  an  ape 

though    we    cannot   approve     to  a  man  makes  him  all  the 
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them,  yet  we  must  love  them. 

Mediocrities  belong  to  mat- 
ters moral;  extremities  to 
natters  divine. 

The  reli^OB  inan  is  called 


I  had  rather  believe  the 
most  monstroQB  &blea  that  are 
to  be  foDitd  in  any  reli^on, 
than  that  this  wodd  was  made 
without  a  d^ty. 


For. 

Pride  is  ansociable  to  vices 
among  other  things;  and  as 
poison  by  poison,  so  not  a  few 
vices  are  expelled  by  pride. 

The  good-natured  man  is 
subject  to  other  men's  vices  as 
well  as  bis  own;  the  proud 
man  to  his  owu  only. 

Let  pride  go  a  step  higher, 
and  from  contempt  of  others 
rise  to  contempt  of  self,  and  it 
becomes  philosophy. 


more  ugly,  so  does  the  likeness 
of  saperBtition  to  religion. 

Look  how  hateful  affectation 
is  in  human  affairs,  so  hateful 
is  superstition  in  divine. 

Better  have  no  opinion  of 
God  at  all  than  an  injorious 
one. 

It  was  not  the  Epiciueans 
but  the  Stoics  diat  troubled 
the  ancient  states. 

There  is  no  such  thing  as  a 
mere  atheist  in  opinion;  but 
great  hypocrites  are  the  tane 
atheists,  who  are  ever  handling 
holy  things  without  reverenc- 
UJg  them, 

Pams. 

Affainst. 

Pride  is  the  ivy  that  winds 
about  all  virtues  and  all  good 
things. 

Other  -rices  do  but  thwart 
virtues;  only  pride  infects 
them. 

Pride  lacks  the  beat  condi- 
tion of  rice — concealment. 

The  proud  man  while  he 
despises  others  neglects  him- 
self. 


XT.  iMQRATrrUDB. 

For.  Against. 

Die  crime  of  ingraUtnde  is  The  crime  of  ingratitude  is 

nothing  more  than  a  clear  in-  not  restrained  by  punishmenta, 

sight  into  the  cause  of  a  bene-  hot  given  over  to  the  Furies, 

fit  conferred.  The  bonds  of  benefits  are 

In  our  derire  to  show  grati-  stricter    thao    the    bonds    of 

tnde  to    certain   persons  we  duties;  wherefore  he  that  is 
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sacrifice  botb  the  justice  we  ungrateful  is  unjust  and  everj 

owe  to  others  and  the  liberty  way  bad. 

we  owe  to  ourselves.  This   is   the    condition  of 

Before  we  are  called  on  to  humanity :  no  man  is  bom  in 

be  grateful  for  a  benefit,  let  so    public  a  fortune  but  he 

us  be  sure  as  to  the  value  of  must  obey   the  private   calls 

it.  both  of  gratitude  and  revenge. 


XVI  Entt. 


For. 

It  is  natural  for  a  man  to 
hate  lliat  which  reproaches  to 
him  his  own  fortunes. 

Envy  in  oonunonwealths  is 
a  wholesome  kind  of  ostracism. 


Against. 
Envy  keeps  no  holidays. 
Nothing  but  death  can  re- 
concile envy  ta  virtue- 
Envy  pots  virtnes  to  labo- 
rious   tasks,    as    Juno    did 
Hercules. 


XVn.  UnoHASTrrr. 
For. 
It  is  «wing  to  jealousy  ibat 
chastity    has    been    made    a 
virtue. 

A  man  must  be  of  a  very 
sad  disposition  io  liiink  love  a 
serious  matter. 

"Wby  make  a  virtue  of  that 


AgaiiuL 

TTnchastity  was  the  worst 
of  Circe's  transformations. 

He  that  is  unchaste  is  with- 
out all  reverence  for  himeelf, 
which  is  the  bridle  of  all  vices. 

All  who  like  Paris  prefer 
beauty,  quit  like  Paris  wisdom 


which  is   either  a  matter  of  and  power, 

diet,  or  a  show  of  cleanliness.  It  was  no  vulgar  truth  that 

or  the  child  of  pride  ?  Alexander  lighted  on,  when  he 

Loves  are    Uke  wildfowl;  sud  that  sleep  and  lust  were 

there  is  no  property  in  them,  earnests  of  death, 
but  the  right  passes  with  the 
poeseaaon, 

XVnL  Cbdsltt. 


For. 

None  of  the  virtues  has  so 
many  crimes  to  answer  for  as 
clement^. 

Cruelty,  if  it  proceeds  from 
revenge,  is  justice,  if  &om 
danger,  prudence. 

He  that  has  mercy  on  his 


Againit. 

To  delight  in  blood,  one 
must  be  either  a  wild  beast  or 
a  Fury. 

To  a  good  man  cruelty 
always  seems  fabulous,  and 
some  tragical  fiction. 
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enemy  has  no  mercy  on  hbn- 
ael£ 

Bloodlettinge  are  not  oflener 
necesaary  in  medicine  than 
ezecutionB  in  etates. 


For. 

He  that  wonld  procure 
pnuse  for  himself  mast  procure 
the  benefit  of  other  men. 

He  who  is  eo  eober  that  he 
careB  for  nothing  that  is  not 
his  own   basineBB,  I  fear  he 


JtT^-  ViiH-GLOEr. 

Agaitut, 
Yun^lorions    persons    are 
ever  factious,  liars,  inconstant. 


Thraso  is  Gnatho's  prey. 
It  is  a  shame  for  the  suitor 
to  woo    the   waiting-woman, 


thinks  the  good  of  the  public     and    praise    is    the    wwting- 
to  be  no  business  of  his.  woman  to  Tirtue. 

DispositionB  that  have  in 
them  some  vanity  are  readier 
to  undertake  the  care  of  the 
commonw  ealth. 

XX.  JusncB. 
For.  Agaitut. 

Kingdoms  and  governments        If  to  be  just  be  not  to  do 
are  but  accessories  to  justice ;     that   to    another  which    you 
for  there   would  be  no  need     would  not  have  another  do  to 
of   them  if  justice   could   he     you,  then  is  mercy  justice, 
carried  on  without  If  everyone  has  a  right  to 

It  is  owing  to  justice  that     his  own,  surely  humanity  has 
man  is  a  god  to  man,  and  not     a  right  to  pardon, 
a  wolf.  What  tell  you  me  of  equal 

Justice    though    it  cannot     measure,    when  to  the  wise 
extirpate  vices,  yet  prevents     man  all  things  are  equal  ? 
them  from  d(»ng  hurt  Consider   the  condition   of 

accused  persons  among  the 
Bomans,  and  conclude  that 
justice  is  not  for  the  good  of 
the  commonwealth. 

The  ordinary  jostice  of  go- 
vernments is  bat  as  a  philo- 
sopher in  the  court — it  merely 
conduces  to  the  reverence  of 
those  who  govern. 
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XXL  PoRnxno*. 

For.  Against 

Notliiitg    is   to    be  feared  A  Doble  virtoe,  to  be  willing 

except  fear  itself.  to  die  yourself  in  order  to  kiU 

There  is  nothing  either  solid  another  t 

in  pleasure,  or  secnre  in  virtue,  A  noble    virtue,    which  » 

where  fear  intmdee.  nun  may  acquire  by  getting 

He   that  looks   steadily   at  drunk  1 

dangers    that    he    may  meet  He  that  is  prodigal  of  hie 


them,  sees  also  how  he  may 
avoid  theuL 

Other  virtues  &ee  us  from 
the  domination  of  vice,  forti- 
tude only  irom  the  dominaticoi 
of  fortune. 

XXII.  Tbupbbance. 


own  life  ie  dangerous  to  other 
menV 

Fortitude  is  the  virtue  of 
the  iron  age. 


For. 

The  power  of  abstinence  ie 
not  much  other  than  the  power 
of  endurance. 

Uniformity,  concord,  and 
measured  ,  motion,  tire  attrl- 
bntes  of  heaven  and  charac- 
ters of  eternity. 

Temperance  ia  like  whole- 
cold;    it    collects    and 


AgaintL 

I  like  not  these  negative 
virtues;  for  they  show  inno- 
cence and  not  merit. 

The  mind  grows  languid 
that  haa  no  excesses. 

I  like  those  virtues  which 
induce  excellence  of  action, 
not  dullness  of  passion. 

If  you  will  have  the  motions 


braces  the  powers  of  the  mind,     of  the  mind  all  consonant,  you 


Exquisite      and       restless 
enses  need  narcotics;  bo  do 


must  have  them  few — for  it  is 
a  poor  man  that  can  count  his 
stock. 

To  abstain  from  the  use  of 
a  thing  that  you  may  not  feel 
the  want  of  it>  to  shun  the 
want  that  you  may  not  fear 
the  loss  of  it,  are  precautions 
of  pusillanimity  and  cowardice. 

XXIII.   CONSTANCT. 

For.  Agaimt. 

Constancy  is  the  foundation  Constancy  is  like  a  surly 

on  which  virtues  rest.  porter ;  it  drives  much  usefiil 

Wretched  is  the  man  who  intelligence  from  the  door. 

TOL.   IV.  1  r 
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knows  not  what  hinuelf  may         It   is    fit    that    constaocy 
become.  should  bear  adveraitf  well,  for 

Haman   judgment    is    too     it  conunonl;  brings  it  on. 
weak  to  be  trne  to  the  natoxe        The    ahorteet  foUjr  is  the 
of  dungs,  let  it  then  at  least    heet^ 
be  true  to  itself. 

Even  vices  derive  a  grace 
firom  constancy. 

If  inconstancy  of  mind  be 
added  to  the  inconstancy  of 
fortune,  in  what  darkness  do 
we  live  ? 

Fortune  is  like  Proteus ;  if 
you  persevere  she  retuma  to 
her  shape. 

XXIV.  l/LAQVAjmnn. 
For. 

If  the  mind  do  but  choose 
generous  ends  to  aim  at,  it 
shall  have  not  only  the  virtues 
but  the  deities  to  help. 

Virtues  induced  by  habit 
or  by  precepts  are  ordinary; 
those  imposed  by  a  virtnons 
end  arc  hercuc^ 


Magnanimity  is  a  poetictd 
virtue. 


XXV.  EnowuDai,  CoaTii[FU.TioB. 


For. 

That  pleasure  is  indeed 
according  to  nature,  of  which 
there  is  no  satiety. 

What  prospect  so  sweet  as 
to  look  down  upon  the  errors 
of  other  men  ? 

How  good  a  thing  to  have 
the  motion  of  ihe  mind  con- 
centric with  the  universe  1 

All  depraved  affections  are 
but  false  estimations ;  and 
goodness  and  truth  are  the 
same  thing. 


Affoimt. 

Contemplation  is  a  spetoous 
idleness. 

Good  thoughts  are  little 
better  than  good  dreams. 

Providence  takes  care  of  the 
world;  do  thou  take  care  of 
thy  country. 

A  politic  man  uses  his  very 
thoughts  for  seed. 
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XXVI. 

For. 

If  books  were  wiitteo  about 
small  matters,  there  would  be 
scarce  any  use  of  experience. 

la  reading  a  man  conTerees 
with  the  wise,  in  action  gene- 
rally with  fools. 

Sciences  which  are  of  no 
use  in  themBelvee  are  not  to 
be  deemed  useless,  if  thsy 
sharpen  the  wit  and  put  the 
thonghts  in  order. 


Lbashiho. 

Against, 

In  colleges  men  leam  to 
believe. 

What  art  ever  tanght  the 
seasonable  use  of  art? 

To  be  wbe  hj  rule  and  to 
be  wise  by  experience  are 
contrary  proceedings ;  he  diat 
accustoms  himself  to  the  one 
unfits  himself  for  tlie  other. 

Art  is  oAen  put  to  a  foolish 
use,  that  it  may  not  be  of  no 
use  at  alL 

Almost  all  scholars  have 
this — when  anything  is  pre- 
sented to  them,  they  will  find 
in  it  that  which  they  know, 
not  leam  frcon  it  that  which 
they  know  not. 


XXVIt  Fbohftitude. 


For. 

that    comes 


not 


Wisdom 
quick  come 

He  that  quickly  erra  qmckly 
amends  his  error. 

He  that  is  wise  in  delibeT»> 
tion  and  not  upon  the  moment 
does  no  great  matters. 


Againtt. 

The  wisdom  that  is  ready  at 
hand  does  not  lie  deep. 

Wisdom  is  like  a  garment, 
it  must  be  light  if  it  be  for 
speed. 

He  whose  counsels  are  cot 
ripened  by  deliberation,  bia 
wisdom  will  not  ripen  with 
age. 

Things  speedily  devised 
speedily  fall  out  of  &vour. 


XXYIIL  Sn-XKCK  or  kattsbb  of  Sbcbbot. 
For.  Against, 

The  silent  man  hears  every-  The  best  way  of  keeping 
thing,  for  everything  can  be  the  mind  secret  is  to  vary  the 
safely  ctmununicated.  manners. 
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He  dut  is  apt  to  tell  what         Silence   is  the  virtne  of  a 

'  he  knows,  U  apt  to  tell  also     confessor. 

what  he  knows  not.  The  silent  man  has  nothing 

Myatenea  are  due  to    se-     told  him,  because  he  gives  no- 

crecy.  thing  bnt  silence  in  exchange. 

To  be  close  ia  next  to  heing 

unknown. 

XXIX.  Factliit. 
For,  Against 

I  love  the  man  who  yields        Facililyis  a  foolish  privation 
to  others'    feelings,   and  yet     of  judgment, 
keeps  his  judgment  free.  Favours    received    from   a 

To  be  pliwt  b  to  be  most     man  of  fiuiile  disposition  pass 
like  gold.  for  debte ;  demals  for  injuries. 

He  that  obtaina  a  &ronr 
firom  a  man  of  faale  disposi- 
tion thanks  himself  for  it. 

Ute  fainle  man  b  oppressed 
with  all  difficulties,  for  he  in- 
volves himself  in  alL 

The  faale  man  aeldom  gets 
out  of  it  without  a  blush. 


XXX.  FOPULABITT. 

For.  '    Agairut, 

Wise  men   are    commonly  He  who  agrees  very  well 

pleased  with  the  aame  things;  with    fools    may  himself   be 

bnt  to  meet  the  various  in-  suspected. 

dinations  of  foob  b  the  part  He  that  pleases  the  mob  ia 

of  wisdom.  apt  to  nuae  a  mob. 

To  court  the  people  b  to  be  Nothing  that  is  moderate  b 

courted  by  the  people.  liked  by  the  common  people. 

Men    that    are   themselves  The  lowest  of  all  flatteries 

great  find  no  single  person  to  b  the  flattery  of  the  common 

respect,  bat  only  the  people.  people. 

XXXI.  LoqiTACrrT. 

For.  Againtt, 

He  that  U  ailent  betmya  Silence  ^ves  to  words  both 
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want  of  confidence  either  in 
others  or  in  himself. 

All  kinds  of  constnunt  are 
unhappy,  that  of  ^ence  le  the 
most  nuBGiable  of  all. 

Silence  is  the  virtue  of  a 
fool.  And  therefore  it  was  well 
eud  to  a  man  tliat  would  not 
speak,  "  If  70a  are  wise  you 
are  a  fool ;  if  you  are  a  fool, 
you  are  wise." 

Silence,  like  night,  is  con- 
venient for  treacheries. 

Thoughts  are  wholesomest 
when  they  are  like  running 
waters. 

Silence  is  a  kind  of  solitude. 

He  that  is  silent  lays  him- 
self out  for  opinion. 

Silence  neither  casts  ofif  bad 
thoughts  nor  distributes  good. 


grace  and  nuthority. 

Silence  is  the  sleep  which 
nourishes  wisdom. 

Silence  is  Ihe  fermentation 
of  thought. 

Silence  is  the  style  of 
wisdom. 

Silence  aspires  after  trutli. 


XXXII.   DlSsntOLATIOIT. 


For. 

DisumulatioQ  is  a  com- 
pendious wisdom. 

We  are  not  boimd  t«  say 
the  same  tMng,  but  to  um  at 
the  same  end.' 

Kakednese  is  uncomely  in 
the  mind  as  well  as  in  the 
body. 

Dissimulation  is  both  a 
grace  and  a  guard. 

Dissimulation  is  the  fence 
of  counsels. 

There  are  some  for  whom  it 
is  good  to  be  deceived. 


Affaimt. 

If  we  cannot  think  accord- 
ing to  the  truth  of  things,  let 
us  at  least  speak  according  as 
we  think. 

When  arts  of  policy  are 
beyond  a  man's  capacity,  dis- 
Eomuladon  most  serve  him  for 
wisdom. 

He  that  dissembles  deprives 
himself  of  a  principal  instru- 
ment of  action,  namely  trust 
and  belief. 

Dissimulation  invites  difr- 
simulation. 
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He    that   doea  everylliing 

without  diwinnilatimi  is  not 
the  less  a  deceiver ;  for  most 
people  mther  do  not  ooder- 
stand  him  or  do  not  believe 


He  that  disBemUes  is  not 

free. 


Want  of  diflsiinulatioii  ia 
nothing  but  frant  of  power 
over  die  mind. 

xxxm. 

For. 

He  that  shows  diffidence 
invites  reproof! 

What  action  is  to  an  orator 
boldness  is  to  a  politician, — 
the  first  requisite,  the  second, 
and  the  third. 

I  love  a  confesong  modesty, 
hate  an  accuung  one.' 

Confidence  of  manners 
brings  minds  tlie  sooner 
together. 

I  like  a  reserved  counte- 
nance and  an  open  speech. 

XXXIV.  Cebekonim, 
For. 

A  decorous  government  of 
the  countenance  and  carriage 
is  the  true  seasoning  of  virtue. 

We  comply  with  the  vulgar 
in  oor  words,  why  not  in  habit 
and  gesture  ? 

He  that  does  not  preserve 
decorum  in  trifles  and  dtuly 
habits  may  be  a  great  man; 
but  be  sure  of  this, — such  a 
man  is  not  wise  at  all  hours. 

(Virtue  and  wisdom  without 
forms    are   like   foreign    lan- 


Agairut, 

Boldness  is  the  |noneer  of 
folly. 

Impudence  ia  of  no  me 
except  for  imposture. 

Confidence  is  the  nusfareea  of 
fools,  and  the  sport  of  wise 
men. 

Boldness  is  dullness  of  the 
sense  joined  witli  malice  of  the 
will 


PuMTes,  AmcTATKnr. 
Agairut. 

Wbat  more  uncomely  tlian 
to  make  life  a  piece  of  act- 
ing? 

From  ingenuousness  oomes 
grace,  from  artifice  hatred. 

Better  piunted  cheeks  and 
curled  hur  than  painted  and 
curled  manners. 

He  that  aj^es  his  mind  to 
Buch  small  observations,  is  not 
capable  of  great  thoughts. 

Affectation  is  the  shining 
putrefaction  of  ingenuousness. 
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(  guages;  for  they  are  not  intel- 
ligible to  the  common  people. 
He  that  knova  not  the  aeiue 
of  the  common  people  bj  an 
inward  congruity,  if  he  know 
it  not  hj  outward  obaervatioii 
either,  is  of  all  men  the  moet 
fooIiaL 

Forms  of  behanour  are  the 
translation  of  virtae  into  the 
Teniitcnlar. 


For. 

A  jeet  is  the  orator's  altar. 

He  that  throws  into  every- 
thing  a  daah  of  modest  plea- 
santry keeps  his  mind  the  more 
at  liberty. 

To  pass  eanly  Scorn  jest  to 
earnest  and  fn»n  earnest  to 
jest  is  a  thing  more  politic  than 
men  suppose. 

A  jest  is  many  times  the 
Tebiole  of  a  truth  which  would 
sot  otherwise  have  been 
brought  in. 


JXSTS. 

Who  does  not  despise  these 
hunters  a£ter  defoimitiea  and 


It  is  a  dishonest  trick  to 
wash  away  with  a  jest  the  real 
importance  of  things. 

Consider  jests  when  the 
laugh  is  OTer. 

These  wits  hardly  penetrate 
below  the  snr&ce  of  things, 
where  jests  erer  lie. 

Where  a  jest  has  any  weight 
it    is    a 


XXXVL 

For. 

See  yon  not  that  all  men 
seek  themselTes?  But  it  is 
only  the  lover  that  finds  him- 
self. 

There  is  nothing  whidi 
better  regulates  the  mind  than 
ihe  authority  of  some  powerful 
paeaon. 

If  you  are  wise,  seek  some- 
diing  to  desire ;  for  to  him 
who  has  not  some  special  object 


cTiilHiflh  levity. 

Lots. 

AffoinsL 

The  stage  is  much  beholden 
to  love,  life  notatalL 

Nothing  has  so  many  names 
as  love ;  for  it  is  a  tiling  dther 
BO  foolish  that  it  does  not  know, 
itself,  or  so  foul  that  it  hides 
itaelf  with  punt; 

I  hate  Uiose  men  of  one 
thought; 

Jjove  is  a  Tery  narrow  con- 
templation. 
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of  pursuit  all  tiumgs  are  dia- 
taeteful  aod  wearisome. 

Why  should    not   one  be 
content  with  one? 

XXXVU.   FBIEKB8HIF. 

For.  Agaiiut. 

Friendship  does   the  same         He    that     contracts    dose 

things  aa  fortitude,  but  more     fiieodshipe  imposes  upon  him- 


self new  necea^des. 

It  is  the  part  of  a  weak 
mind  to  go  shares  in  fortune. 


sweetly. 

FrieDdshipisaaweetseae 
ing  to  all  other  blessings. 

It  is  the  worst  solitude,  to 
have  no  true  fnendships. 

It  is  a  retribution  worthy  of 
bad  faith  to  be  deprived  of 
friendehips. 

XXXVIIL  Flattebt. 
For.  Affaintt 

Flatteryproceeds  more  &om         Flattery    is    the    style    of 
manners  than  malice.  slaves. 

To    suggest  what   a   man        Flattery  is    the  refuse  of 
should  be    under   colour    of    vices. 

praising  what  he  is,  was  ever  The  flatterer  is  like  the 
a  form  due  in  civility  to  tiie  fowler  that  dec«vea  birds  by 
great  imitating  thur  cry. 

The  unseemliness  of  flattery 
is  matter  of  comedy,  its  mis- 
dtief  of  tragedy. 

Kothing  so  hard  to  cure  as 
the  ear. 


For. 

Bevenge  is  a  kind  of  wild 
justice. 

He  who  requites  violence 
with  violence,  sins  agunst  the 
law  but  not  against  the  man. 

Tlie  fear  of  private  revenge 
is  a  useful  thing ;  for  laws  too 
often  sleep. 


Affoijut, 

He  that  did  the  first  wrong 
made  a  b^innsng  of  misduef^ 
he  that  returned  it  made  no 
end. 

The  more  natural  revenge 
is,  the  more  need  to  restrain 
it. 

He  that  is  ready  to  return 
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an  injaiy  was  bebiudhand 
more  in  lime  perhaps  than  in 
wiU. 


XL.  ImtovATioM. 


Fer. 

Every  meduune  is  an  inno- 
Tation. 

He  that  will  not  have  new 
remedies  will  have  new  evils. 

Time  \s,  the  greatest  inno- 


Affauut. 

Things  new  bom  are  ill- 
shapen. 

The  only  author  I  like  is 
time. 

There  is  no  novelty  that 


vator,  why  then  should  we  not     does  not  some  hart,  for    it 
imitate  time  ?  onaettles  what  is. 

Ancient  precedents  are  un-  Things  settled  by  custom, 
fit,  modem  ones  corrupt  and  though  they  be  not  good,  yet 
interested.  at    least    they   fit    one   with 

Leave  it  to  the  unskilful  and     anotiier. 
die  contentious  to  act  by  pre-         What    innovator    imitates 
cedent  time,   who  so   insinuates    his 

As  those  who  first  bring  innovations  tiiat  they  are  not 
honoar  into  their  &mily  are  perceived? 
commonly  worthier  than  their  That  which  comes  unlocked 
descendants,  so  are  the  first  for  gets  the  less  thanks  firom 
precedents  commonly  better  him  whom  it  helps,  and  ^ves 
than  the  imitations  of  them.         the   more   annoyance  to  him 

A     &oward     retention    of    whom  it  hurts, 
custom  is  as  turbulent  a  thing 
as  an  innovatioD. 

Seung  that  things  alter  of 
themselves  to  the  worse,  if 
counsel  shall  not  alter  them  to 
the  better,  what  ehaU  be  the 
end? 

The  slaves  of  custom  are 
the  sport  of  time. 

XLL  DSLAT. 

For. 

Fortune  sells  many  things 
to  Urn  that  is  in  a  hurry,  which 
she  gives  to  him  that  waits. 

While  we  hasten  to  take 


Against 

Opportunt^  offers  the  han- 
dle of  the  bottle  fint,  and 
afterwards  the  belly. 

Opportunity     is     like    the 
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hold    of    the    be^mungs    of 
ihinga,  we  giaep  abadows. 

While  things  are  wavering, 
watch ;  when  they  have  taken 
th^  direction,  act 


Sibyl ;  she  raises  the  pnce  as 
she  diminiBhes  the  offer. 
Speed  IB  Pluto's  helmet 
Things   that  are  done  be- 
times are  done  with  jadgment ; 


Commit  (he  beginnings  of     things  that  are  put  off  too  latOj 
actions  to  Ai^ns,  the  end  to     by  dionit* 


XLn,  PsspiBAntnr. 


For. 

He  that  attempts  a  great 
matt^  with  small  means,  does 
bnt  provide  himself  with  an 
occasion  of  hoping. 

With  small  pTeparations  you 
may  purchase  wisdom,  but  not 
fortune. 


Affoiiat. 

The  time  to  cease  preparing 
is  the  instant  you  can  b^n 
acting. 

Let  no  man  hope  tihat  he 
can  bind  fortune  by  prepara- 
tion. 

To  interdiange  prepamtion 
and  action  b  politic,  to  part 
tiiem  is  vain  and  unfortunate. 

Great  preparation  wastes 
both  time  and  matter. 


XLIIL  Meztino  the  Frasi  Move. 


For. 

More  dangers  have  deceived 
men  than  forced  them. 

It  is  less  trouble  to  apply 
die  remedy  to  a  danger  than 
to  keep  watch  upon  tiie 
approach  of  it 

A  danger  is  no  more  light, 
if  it  once  seem  light 


Against. 
He  tiiat  arms  himself  to 
meet  danger  teaches  it  to  come 
>n,  and  in  remedying  fixes  it 
The  very  remedies  of  dan- 
gers carry  littie  dangers  in 
them. 

It  is  better  to  have  to  deal 
witii  a  few  dangers  in  their 
maturity,  than  with  the  me- 
naces of  every  one. 
XLIV.  Violent  Cocnsels. 
For.  Againtt. 

For  those  who  embrace  this         Every    violent    remedy   is 
mild  kind  of  wisdom  an  in-     pregnant  with  some  new  evil. 
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oreaae  of  Uie  evil  is  salutary.  The  only  violent  oounadlora 

Neceauty,  which  pvea  vio-     are  anger  and  fear. 
l«Qt  couuflols,  aleo   executes 
tiiem. 

XLV.  BuSFioiCM. 
For. 

Distnnt  is  the  ^ewe  of 
wisdoin,  bat  SQq>icion  ia  a 
medicine  for  the  joints. 

His  fitith  ia  justly  suspected 
vrhose  faith  susfncnoii  shakea. 

Suspicion  loosens  a  frul 
fiuth,  but  tnaces  a  strong  one. 


Affainst 
Snspicion  dischai^es  faith. 
The  distemper  of  snspidons 
is  a  kind  of  dvil  madness. 


XLYL  Thz  Wobds  or  imi  Liw. 

For.  AgainsL 

The    interpretation    which         The    sense    according    to 

departs  from  the  letter  is  not  which  each  word  is  te  be  in- 

interpretation  but  divinatioD.  terpreted    must  be    gathered 

When  the  letter  is  departed  from  all  the  words  together. 
iioxa,  the  judge  becomea  the        The  worst  tyranny  is  the 

lawgiver.  torturing  of  the  law. 


XLVIL  For  Witnsssss  aqainst  ABQUUEHra 
For. 
He  who  relies  on  arguments 
deddes  according  to  the  me- 
rits of  the  pleader,  not  of  the 


He  who  believes  argnmenta 
more  than  witnesses,  ought  to 
give  more  credit  to  tlw  wit 
than  the  senses. 

Arguments  might  be  trusted, 
if  men  never  acted  absurdly, 

Aigoments,  when  opposed  to 
testimony,  may  make  a  fact 
seem  strange,  but  cannot  make 
it  seem  not  a  &ct 


If  witnesses  are  to  be  be- 
lieved in  Bpite  of  arguments, 
it  is  enough  if  the  judge  be 
not  deaf. 

Arguments  are  the  antidote 
against  the  poison  of  testimony. 

It  is  safest  to  believe  those 
proots  which  seldomeat  lie. 
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These  Antitheses  (which  I  have  here  set  down)  are  perh&ps 
of  no  great  value ;  but  as  I  had  long  ago  prepared  and  col- 
lected them,  I  was  loth  to  let  the  frnit  of  mj  y^outhful  industry 
perish — the  rather  because  (if  they  be  carefully  ezanuned) 
they  are  teedM  only,  not  Jlowarg.  In  one  respect  indeed  they 
savour  altogether  of  youth,  tbere  being  plenty  of  them  in  the 
moral  and  demonstrative  kind,  bat  in  the  deliberative  and 
judicial  very  few. 

The  third  Collection,  which  belongs  to  the  Promptusry,  or 
Preparatory  Store,  and  is  likewise  deficient,  is  that  of  what  I 
call  Lester  Forms,  I  mean  those  parts  of  speech  which  answer 
to  the  vestibules,  back  doors,  ante-chambers,  withdrawing- 
chambers,  passages,  &c.,  of  a  house;  and  may  serve  indis- 
criminately for  all  sulyects.  Such  are  prefiw^eB,  conoluaions, 
^gressionB,  transitions,  intimations  of  what  is  coming,  excusa- 
tions,  and  a  number  of  the  kind.  For  as  in  buildings  it  is  a 
great  matter  both  for  pleasure  and  use  that  the  fronts,  doors, 
windows,  approaches,  passages,  and  the  like  be  convenientiy 
arranged,  so  also  in  a  speech  these  accessory  and  interstiljal 
passages  (if  they  be  handsomely  and  skilfully  ftshioned  and 
placed)  add  a  great  deal  both  of  ornament  and  effect  to  the 
entire  structure.  Of  these  Forms  I  will  subjoin  one  or  two 
examples,  without  dwelling  bager  upon  them.  For  though 
they  be  matters  of  no  small  use,  yet  as  I  have  nothing  of  my 
own  to  add  in  this  part,  but  merely  transcribe  the  naked  forms 
out  of  Demosthenes  or  Cicero  or  some  other  chosen  antlior, 
they  are  not  of  that  importance  that  I  should  spend  time  upon 
them. 

Examples  of  Lesser  Forms. 
A  Conclusion  of  a  Dei 


So  may  we  redeem  the  &ult  passed  and  at  the  same  time 
prevent  the  inconveniences  to  come. 

COBOLLABT  OF  kS  ACCURATE  DlSTRmCTIOK. 

That  all  may  know  that  I  have  no  wish  either  to  evade  any- 
thing by  ulence  or  to  obscure  it  by  speech.' 

'  Cic  Pro  aacaL  c  L 


izecDy  Google 


THE  SIXTH  BOOK.  493 

A  Trakbitiom  with  a  Hint. 
Ijet  us  pass  these  thioge,  and  yet  not  without  inwlring  and 
taming  bock  ta  look  at  them  as  we  go  by.' 

A  FOBM  TO  PBEOCCDFT  THB  MiND  AGAIHST  AN  OpINIOK 
FRBVIOUSLT  rORICES. 

I  will  make  you  understand  in  oil  this  huslnese  bow  much  is 
truth,  how  much  error,  and  how  much  envy.* 

These  few  may  be  enough  by  way  of  examples ;  and  with 
these  I  conclude  the  Appendices  to  Bhetoric,  which  belong  to 
the  PromptuRiy. 


Fwo  General  Appendices  of  the  Art  of  Trantmission  ;  Critical 
and  Fedt^o^(»l. 

Thebe  remain  two  appendices  touching  the  transmission  of 
knowledge  in  general ;  the  one  Critical,  the  other  Pedagogical. 
For  as  the  principal  part  of  transnuBsion  of  knowledge  consists 
in  the  writing  of  books,  eo  the  relative  part  thereof  turns  on 
the  reading  of  books.  Now  reading  is  either  directed  by 
teachers,  or  attained  by  each  man's  own  endeavours;  and  to 
this  these  two  knowledges  which  I  have  mentioned  appert^. 

To  the  Critical  part  belongs,  first,  the  tme  correction  and 
amended  edition  of  approved  authors ;  whereby  both  themselves 
receive  justice  and  their  students  lighL  Yet  in  this  the  rash 
diligence  of  some  has  done  no  little  harm.  For  many  critics, 
when  they  meet  a  passage  which  they  do  not  understand,  imme- 
diately suppose  that  there  is  a  &ult  in  the  copy.  As  in  that 
passage  of  Tacitus,  where  he  relates  that  when  a  certun  colony 
asserted  before  the  senate  the  right  of  asylum,  their  ai^uments 
were  not  very  favourably  listened  to  by  the  emperor  and  the 
senate ;  whereupon  the  ambaseadors,  fearing  for  the  success  of 
their  cause,  gave  a  good  sum  of  money  to  Titus  Vinius  to 
support  them — by  which  means  they  prevuled.  "Then** 
(says  Tacitus)  "  the  dignity  and  antiquity  of  the  colony  had 
'  Cic.  Pro  Scit.  c.  5.  »  Cic.  Pro  Clucnt.  c.  4. 
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ite  weight  ;''i  meaniiig  that  the  arguments  which  appeared 
light  hefore  guned  fresh  weight  by  the  money.  Bet  a  critic, 
and  he  not  one  of  ihe  worst,  here  erased  the  word  tvm,  and 
substituted  tantum.  And  this  bad  habit  of  critics  has  brought 
it  to  pass  that  (as  some  one  has  wisely  remarked)  "  the  most 
corrected  copies  are  often  the  leaat  correct"  Moreover,  to 
Bpeok  tmly,  unless  critics  be  learned  in  the  edeuces  wbkh 
the  books  they  edit  treat  of,  their  diligence  is  not  without  its 
danger. 

Secondly,  there  belongs  to  the  Cn^cal  part  the  interpretation 
and  explication  of  authors, — commentaries,  scholia,  annotationB, 
collections  of  beauties,  and  the  Uke.  In  labours  of  this  kind 
however  some  of  the  entice  have  been  nsited  with  fliat  very 
bad  disease,  of  leaping  over  many  of  the  obscurer  places,  while 
they  Ibger  and  expatiate  to  tedionsness  on  those  which  are 
clear  enough;  as  if  the  object  were  not  so  much  to  illustrate 
tlie  author  as  to  display  on  every  posuble  opportunity  tlie 
extenuve  learning  and  varione  reading  of  the  critic  himself. 
It  were  especially  to  be  deured  (though  this  is  a  matter  which 
belongs  rather  to  the  art  of  transmisuon  in  the  mun,  than  to 
the  ^pendices  thereof)  that  every  writer  who  handles  argu- 
ments of  the  obscurer  and  more  important  kind,  should  himself 
subjoin  tus  own  explanations;  that  so  the  text  may  not  be 
interrupted  by  digressions  and  expositions,  and  the  notes  may 
not  be  at  variance  with  the  writer's  meaning.  Something  of 
the  kind  I  suspect  in  Theon's  Conmientary  on  Euclid. 

There  belongs  thirdly  to  the  Critical  part  (and  from  this 
indeed  it  derives  ita  name)  the  insertion  of  some  brief  judgment 
coDceming  the  authors  edited,  and  comparison  of  them  with 
other  writers  on  the  same  subjects ;  that  students  may  by  such 
censure  be  both  advised  what  books  to  read  and  better  prepared 
when  they  come  to  read  them.  This  last  office  is  indeed,  so 
to  speak,  the  critic's  chair;  which  has  certunly  in  our  age  been 
ennobled  by  some  great  men, — men  in  my  judgment  above 
tiie  stature  of  critics. 

As  for  the  Pedogo^oal  port,  the  ehortest  role  would  be, 
"  Ccmsult  the  schools  of  the  Jesuits ; "  for  nodiing  better  has 
been  put  in  practice.    Neverdielees  I  will  as  osoal  give  a  few 

le  li  incoireedj  (taUd.    S<e  Mr.  SUb'*  aote, 


izecy  Google 


THE   SIXTH  BOOK.  495 

hiDts,  gleaning  an  ear  here  and  there.  I  am  dearly  in  favour  of 
a  collegiate  education  for  boys  and  young  men ;  not  in  private 
houses,  nor  merely  under  schoolmasters.  For  in  oolleges  there 
is  a  greater  emulation  of  the  youiha  amongst  themseWes ;  there 
is  also  the  sight  and  countenance  of  grave  men,  which  tends 
to  modesty,  and  forms  their  young  minde  from  ihe  very  first 
after  that  model ;  and  in  short  there  are  very  many  advantages 
in  a  coll^fiate  education.  For  the  order  and  manner  of  teach- 
ing, I  would  Bfty  first  of  all,— avcnd  abridgments  and  a  certain 
precocity  of  learning,  which  makes  the  mind  over  bold,  and 
causes  great  proficiency  rather  in  show  than  in  Jact  Also  let 
some  encouragement  be  given  to  the  free  exercise  of  the  pupils' 
minds  and  tastes ;  I  mean,  if  any  of  them,  besides  performing 
the  prescribed  exercises,  shall  Meal  time  withal  for  other  pur- 
suits to  which  he  is  more  inclined,  let  him  not  be  checked. 
Observe  moreover  (what  perhaps  has  not  hitherto  been  re- 
marked) that  there  are  two  ways  of  training  and  exercising  and 
preparing  the  mind,  which  proceed  in  opposite  directions.  The 
one  begins  with  the  easier  tasks,  and  so  leads  on  gradually  to 
the  more  difficult ;  the  other  begins  by  enforcing  and  pressing 
the  more  difficult,  that  when  they  are  mastered  the  easier  ones 
may  be  performed  with  pleasure.  For  it  is  one  method  to  begin 
swimming  with  bladders,  which  keep  you  up ;  and  another  to 
begin  dandng  with  heavy  shoes,  which  weigh  you  down.  Nor 
is  it  easy  to  tell  how  much  a  judicioos  intermixture  of  these 
metliods  helps  to  advance  the  faculties  of  the  mind  and  body. 
Again,  the  application  and  choice  of  studies  according  to  the 
nature  of  the  mind  to  be  taught,  is  a  matter  of  wonderful  use 
and  judgment ;  the  due  and  careful  observation  whereof  is  due 
from  the  masters  to  the  parents,  that  they  may  be  able  to  advise 
them  as  to  the  course  of  life  they  should  choose  for  Qieit  sous. 
And  herwi  it  ehoold  be  carefully  observed,  that  as  a  man  will 
advance  &r  fastest  in  those  pursuits  to  which  he  is  naturally 
indined,  bo  with  respect  to  ^ose  tor  which  he  ia  by  defect  of 
nature  most  unsuited  there  are  found  in  studies  properly  chosen 
s  cure  and  remedy  for  his  defects.  For  example,  if  one  be 
bird-witted,  that  is  easily  distracted  and  unable  to  keep  his  atten- 
tion as  long  as  he  should.  Mathematics  provides  a  remedy ;  for 
in  them  if  the  mind  be  caught  away  but  a  moment,  the  demon- 
stration has  to  be  commenced  anew.    Ezerdses,  again,  it  is 
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obviouB,  plfty  the  principal  part  in  instnictioD.  But  few  have 
observed  Uiat  there  ought  to  be  not  only  a  wiw  choice  and  course 
of  ezenoBee,  bat  a  wise  inteimission  of  tliem  also ;  for  it  jb  well 
observed  by  Cicero,  "  that  men  in  their  exenuaes  for  the  most 
part  exerdse  their  faults  as  well  as  their  faculties," '  so  that  an 
ill  habit  is  sometimes  acquired  along  with  the  good.  It  is  safer 
therefore  to  intermit  exercises  from  time  to  time  and  return  to 
them  a£tet  a  while,  than  continually  to  pursue  and  prees  tbem. 
Bat  enough  of  this.  Certainly  these  are  matters  not  very  grand 
or  imposing  at  first  ught,  yet  of  nagalar  fimit  and  efficacy.  For 
as  the  good  or  ill  tiuiving  of  plants  depends  <^iefly  upon  the 
good  or  ill  treatment  they  received  when  they  were  young  and 
t^ider ;  and  as  the  immense  increase  of  tiie  Boman  eminre  is  by 
sonui  deservedly  attributed  to  the  virtue  and  wisdom  of  Uie  first 
dx  kings,  who  were  in  truth  as  the  tut<»8  and  guardians  of  it  in 
its  infancy ' ;  so  surely  the  culture  and  ordering  of  yoatbful  or 
tender  years  has  a  power  which,  though  latent  and  not  percep- 
tible to  everybody,  neither  length  of  time  nor  assiduity  and 
earnestness  of  labour  in  mature  age  can  afterwards  countervail 
It  will  not  be  amisa  to  observe  also,  that  even  mean  faculties, 
when  they  lall  into  great  men  or  great  matters,  sometimea  work 
great  and  important  effects.  Of  tlua  I  will  adduce  a  memorable 
example ;  the  rather,  because  the  Jesuits  appear  not  to  despise 
this  kind  of  discipline;  therein  judging  (as  I  think)  welL 
It  is  a  thing  indeed,  if  practised  profesuonally,  of  low  repute ; 
but  if  it  be  made  a  part  of  discipline,  it  is  of  excellent  ose^ 
I  mean  stage-playing :  an  art  which  strengthens  the  memory, 
regulates  the  tone  and  effect  of  the  voice  and  pronunoatitHi, 
teaches  a  decent  carriage  of  the  countenance  and  gesture, 
gives  not  a  littie  assurance,  and  accustoms  young  men  to  bear 
being  looked  at.  The  example  which  I  shall  give,  taken 
from  Tacitas,  is  that  of  one  Vibulenus,  formerly  an  actor, 
then  a  soldier  in  the  Pannonian  l^oss.  This  man  had  at  the 
deatii  of  Augustus  raised  a  mutiny,  whereupon  Bhesua,  the 
lieutenant^  committed  some  of  the  mutineers  to  prison.  The 
soldiers  however  broke  in  and  let  them  out ;  whereupon  Vibu- 
lenus getting  up  to  speak,  began  thus ;  "  These  poor  inno- 
cent wretches  yon  have  restored  to  light  and  life;  but  who 
shall  restore  life  to  my  brother,  or  my  brother  to  me  P  whtmi, 

■  Cic  Da  Orator,  i.  33.  '  HacchiiTelli,  DiMor^  I  19. 
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being  sent  Iiidier  in  tnees^e  from  the  legions  of  Germany,  to 
treat  of  tlie  common  caoBe,  tliis  man  has  mardered  last  night 
by  some  of  hia  awordemen,  whom  he  keeps  and  arma  for  the 
execution  of  soldiers.  Answer,  Bleesus,  where  have  you  thrown 
his  body  ?  Enemies  themselves  deny  not  burial  When  with 
kisses  and  tears  I  shall  have  satiated  my  grief,  command  me 
also  to  be  slain  beside  him ;  only  let  these  my  fellows,  seeing 
we  are  put  to  death  for  no  crime,  but  because  we  consulted  for 
the  good  of  the  legions,  have  leave  .to  bury  us."  With  which 
words  he  excited  such  excessive  jealousy  and  alarm,  that,  had  it 
not  shortly  afterwards  appeared  that  nothing  of  the  sort  had 
happened,  nay,  that  he  had  never  had  a  brother,  the  soldiers 
would  hardly  have  kept  their  hands  off  the  prefect ;  but  the  fact 
was  that  be  played  the  whole  thing  as  if  it  had  been  a  piece  on 
the  stage. 

And  now  I  am  come  to  the  end  of  my  treatiee  concerning 
Bational  Knowledges ;  wherein  if  I  have  sometimes  made  the 
divisions  other  than  those  that  are  received,  yet  let  it  not  be 
thought  that  I  disallow  all  those  divisions  which  I  do  not  use. 
For  there  ia  a  double  necessity  imposed  upon  me  of  altering 
the  divisions.  First,  because  to  reduce  into  one  class  things  next 
in  nature,  and  to  gather  into  one  bundle  tbioge  wanted  for  use, 
are  operations  differing  in  the  very  end  and  intentiou  For 
as  a  secretary  of  a  king  or  state,  when  he  arrangee  hia  papers 
in  bia  study  or  general  cabinet,  puts  those  things  together, 
no  doubt,  which  are  of  like  nature, — treaties  by  themselves  in 
one  place,  instructions  by  themselves  in  another,  foreign  letters, 
domestic  letters,  and  the  like,  each  apart  by  themselves, — but 
when  on  the  contrary  he  arranges  them  in  hia  boxes  or  parti- 
cular cabinet,  be  pnts  those  t<^etber  which,  thoi^h  of  different 
kinds,  he  thinks  he  will  have  ocoanon  to  nee  together;  so  in 
this  general  cabinet  of  knowledge  it  was  necessary  for  me  to 
make  the  diviaiona  according  to  tike  nature  of  the  things  tiiem- 
eelvea,  whereas  if  I  had  been  to  handle  any  particular  know- 
ledge I  should  have  adopted  the  divisiona  fittest  for  use  and 
practice.  Secondly,  because  the  introduction  of  the  Desiderata, 
and  the  incorporation  of  them  with  the  rest,  involved  as  a  con- 
sequence aa  alteration  in  the  distribution  of  the  existing  aciencea. 
For  suppose  (by  way  of  demonstration)  that  tiie  arts  which  we 
now  have  are  as  15,  and  that  tiie  same  with  the  desiderata 
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added  are  as  20;  I  say  tliat  tlie  factors  of  the  namber  15  are 
not  the  same  with  the  &oton  of  the  number  20,  For  the 
&ctorB  of  Ifi  are  3  aod  5 ;  the  factors  of  20  are  2,  4,  5,  and 
10.  It  is  plMQ  therefore  that  these  things  coold  not  be  other- 
wise.    And  so  much  f<ur  the  Logical  Sciences. 


END  OF  THE  POUETH  TOLmfE. 
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Ellis,  M.A.,  Fellow  of  Trinity  College, 
Cambridge ;  Jahis  SpinniKO,  M.A.  of 
Trinity  College,  Cambridge  i  and  Douaws 
Dbrov  Hbatk,  Esq.,  Barriiler-st-Laff,  and 
Iat«  Fellow  of  Trinity  College,  Cambridge.— 
The  poblioation  has  commenced  with  tho 
Division  of  the  Piiloiophieat  H'ori),  to  be 
coni[>leted  in  5  vols.,  of  which  Vols.  I.  to 
III.  in  6TO.,prioe  IBs.  each,  are  now  ready. 
Vols.  IV.  and  V.  are  in  tho  prcas. 

Joanna  fialUie's  Dramatic  and  Poetical 

Works:  Comjnialng  the  Plays  of  the  Pas- 
sions, Uiscellaneous  Dramas,  Metrical  Le- 
gends, Fugitive  Pieces,  and  Abalya  Bae^. 
Second  Edition,  with  a  Life  of  Joanna 
Baillist  Fortnit,  and  Vignette.  Square 
crown  9to.  21a.  doth ;  or  12b.  bound  in 
moroooo  by  Haydaj. 
Baker.  —  The  Bifle  and  the  Honnd  in 
C^lon.  By  8.  W.  Baebb,  Eflq.  New 
Edition,  with  13  Illuatrations  engraved  on 
Wood.     Fep.  8vo.  4h.  6d. 

B»k«i.  —  Bight  Tsars'  Wandering!  la  Csylon. 
Br  S.  W.  Baeeb,  Esq.  With  S  coloured 
Flate«.     8to.  price  16>. 

Earth.  —  Travels  and   Discoveries  in 

North  end  Central  Africa  :  Being  the  Jonr- 
iial  of  an  Fipedition  undertaken  under 
the  BUBpices  of  UerBritannic  Majesty's  do- 
vemment  in  the  Years  l»i9— 1855.  By 
Hbnrz  BiBTS,  Ph.D.,  D.C.L.,  Fellow  of  tho 
Boyal  Geographical  and  Asiatic  Societies, 
ic.  Vols.  I.  to  III.,  with  11  Maps,  100 
Engravingi  on  Wood,  and  SG  Illustrations 
in  tinted  Lithography,  price  638.— Vols.  IV, 
and  v.,  ooropleting  the  work,  are  in  the  preas. 

Bayldon's  Art  of  Valuing  Rents  and 
Tillsgee,    and    Claims    of    Tenants    upon 

Quitting  Farms,  at  both  Michaelmas  and 
Lady-Day  ;  aa  reviled  by  Hr.  DoMAUiSOn. 
Snnlh  iditioa,  enlarged  and  adapted  to  tho 
Present  Time:  With  the  Principles  and 
Mode  of  Yaluirg  Land  and  other  Property 
for  Parochial  Assessment  and  Enfranchise- 
ment of  Copyholds,  under  the  recent  Acts  of 
Parliament.  By  Robibt  Bakes,  Land- 
Agent  and  Valuer.    8vo.  lOi.  6d. 
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A  Month  in  the  Foreals  of  France.    By  i 

the  Hon.  GRiaTLKi  P.  BKRKittr,  Author 

of  SemiitiKeacei  <^  a  Hnniimau.    Ato.  witli 
2  Etchings  by  Joun  Leech  (1  coloured). 
INarry  reaJy. 

Black's  Practical  Treatise  on  Brewing, 

bued  on  Cbenuoal  uid  Eoonomiol  Frinci- 

fles :  With  IFormnleB  for  Publio  Branen,  uid 
natructions  for  FnT<tt«  Familiea.  Hew 
BditiOD,  vith  Addttioiu.    8to.  lOi.  6d. 

Blaine's  Encjclopiedia  of  Rural  Sports; 
or,  B  complete  Aooount,  Eistorical,  Frnc- 
tlc&l,  atjd  DeBoriptiTe,  of  Hunting,  Bliooting, 
FiBhing,  Rguing,  and  other  Field  Sporto  And 
Athletio  Amu^ment*  of  the  praaent  d>y. 
HeiK'  Edition,  rerised  bj  Habbt  Hibotsb, 
Efhbueba,  uid  T£r.  \.  OtMAXtM.  With 
upwards  of  BOO  Woodouti,    Sto.  60i. 

Blair's  Chronological  and  Historical 
Tablea,  from  the  Oration  to  the  Present 
Time :  With  Addition*  and  Correatloni  from 
the  most  autheutio  Writen;  including  the 
Computation  of  St.  Paul,  aa  connecting  (he 
Period  from  the  Eiods  to  the  Temple. 
Under  the  revision  of  8is  Ukitbt  Ellib, 
E.E.    Imperial  Std,  31e.  6d.  half-morooeo. 

Bloomfield.  —  The  Greek  Testament, 
with  copiooa  Bogliih  Hotci,  Critical,  Phi- 
lological, and  Explanatory,  EapecisUy 
adapted  to  the  aae  of  Theolo^etJ  Students 
and  MlniiterB.  Bj  the  BeT.  8.  T.  Bioox- 
>ULD,  D.U.,F.SA.  Ninth  Edition,  TCTissd. 
2  T0I9.  Bto.  with  Map,  price  £i.  8a. 

Dr.  Bloomfield's    College   and    School 

Edition  oF  the  Greet  Teilamnt .-  With 
brief  English  Notes,  chiefly  Philolo^oal  and 
Explanatory,  especially  formed  for  nae  in 
CoUeges  and  the  Public  Schools.  Seventh 
!Edition,  improved;  with  Hap  and  Index. 
Ecp.  8vo.  7b.  6d. 

Dr,  Bloomfield's  College  sjid  School 
Leiia/n  to  the  Qroek  Testament.  Hevr 
Edition,  carefully  reyimd.  Fcp.  8vO.  price 
10s.  6d.  ciotii. 

Bonme.  —  A  Treatise  on  the  8team-£n- 

gine,  in  its  Application  to  Uines,  HiUa, 
Steam  ■HaTicatioo,  and  Bulwayi.  By  the 
Artisan  Club.  Edited  by  JOBN  Bovbhb,  O.B. 
Hew  Edition ,  with  S3  Steel  Platea  and  849 
Wood  EngTHTings.    4to.  price  27a. 

Boniue'a  C&tMhiam  of  th*  StMm-Engina  in 
its  larious  Applications  to  Uinn,  Hills, 
Steam -Navigntion,  Bulwuye,  and  Agricul- 
ture; Willi  Practical  Inatruclioos  for  the 
JUanufacttire  and  Management  of  Engines 
of  every  clues.  Fourth  Edition,  enlarged; 
niUi  BU  Woodcuta,     Fcp.  8vo.  6s. 


Boome.  —  A  Treatise  on  the  Screw  Pro- 

pdler:   With  various   Suggestions  of  Im- 

Swement.  By  Jokv  Bodbitb,  C.B.  Kcw 
dition,  thoroughly  revised  and  oorreeted. 
With  SO  large  Plates  and  numerous  Wood- 
cntfl.    4lD.  price  3Se. 

Boyd.  — A  Hanaal  for  Naval  Cadets. 
Published  with  tho  sanction  and  approval 
of  the  Lords  Cominiasioncri  of  the  Admi 


and  236  Woodcuts.     Fcp.  Svo.  lOs.  6d. 

firande.— A  Dictionary  of  Science, Litera- 
ture, and  Art :  Comprising  the  Hiatory, 
Description,  and  ScienliSc  Principles  of 
every  Branch  of  Human  Hnowled^e ;  with 
the  Derivation  and  Deflnition  of  all  the 
Termt  in  general  use.  Editod  by  W.  T. 
BuvsB.-F.BS.L.  andE. ;  Bssistedby  Db. 
3.  Oi.vnu.  Third  Edition,  reviaed  and  cor- 
rected; with  DOmerous  Woodcuts.  STD.eOa. 


Frofeasor  Brande's  Lectures  on  Organic 
Chemistry,  ss  applied  to  Uanufactures ; 
including  Bveing,  Bleaching,  Calioo-Print- 
iiig,  Siip;ar- Manufacture,  the  PrBaerratiaii 
of  Wood,  'fuming,  £c. ;  deliverad  before  the 
Memhen  of  the  I^yal  Institution.  Arranged 
bv  permiasion  from  the  Iisoturer'a  Hotes  bjy 
j;  SooMSBN,  M.B,  Fcp.  8vo.  with  Wood- 
Buts,  price  7  b.  6d. 

Brewer.  — An  Atlas  of  History  and  Geo- 
graphy, from  the  Commencement  of  the 
Christian  Era  to  the  Present  Time  :  Com- 
priaing  a  Series  of  Sixteen  coloured  Haps, 
arranged  in  Chronological  Order,  with  nina- 
trative  Memoirs,  Bv  the  Ber.  J.  5.  Bbkwxr, 
HA.,  Professor  of  English  History  and 
Literature  in  King'i  College,  London. 
Second  Kdilion,  revised  and  oorneted. 
Eoyal  8vo.  ISs.  6d.  half-bound. 

Brodie.  —  Psychological  Inqairies,  in  a 

Series  of  Essays  intended  to  illustrate  the 
InSuence  of  the  Physical  Oixanisation  on 
the  Mental  Fftcultiea.  By  81B  Biijiakir  C. 
BsoDiEfBart.   ThirdEdition.   Fcp.8vo.6B. 

BnlL  —  The  Uatemal  Management  of 
ChiUren  in  Health  and  Disease.  By 
T.  Bcix,  H.D.,  Member  of  the  B^yal 
College  of  Physicians  ;  formerly  Physician- 
Accoucheur  to  the  Finabury  Midwifsry 
Institution.    Hew  Edition.    Fcp.  Svo.  6f. 

Dr.  T.  Bull's  Hint!  to  Kother*  on  the  Xanagt- 
meut  of  their  Health  during  the  Period  of 
Fregnanoy  and  in  the  Lying-in  BiOoni :  With 
an  Eipoaure  of  Popular  Errors  in  connexion 
trith  those  subjects,  &c. ;  and  Hints  upon 
Nursing.    Hew  Edition.    Fcp.  8vo.  Cs. 
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BncMnghani.— Antobiogiupby  of  James 

Silk  BuckinKbam :  Includii^  hii  Tojigei, 
TniTeli,  Adventnrea,  8pei^latioii<,  Buc- 
oeaMs  and  Failurea,  frankly  and  faitlifull;^ 
Durated)  with  CbBncteriatio  Ske(«he>  a! 
Public  Men,   Tola.  I,  and  U.  post  8to.  21b. 

Bonaeii.  —  Christianity  and  Mankind, 
their  Beginning!  and  Prospects.  Bf 
Cbsibtiam  CeasiiBb  JoaiiB  Bvnbkh',  D.D., 
D.CL.,  D.Ph.  Being  a  Hew  Edition,  cai- 
rected,  remodelled,  and  extended,  of  Mip^ 
polytut  and  Ait  Age.     7  Tols.  Svo.  £6.  6b. 

%•  TJiUB«oondEdtUonoflheHipjii>/r'«l««™po*<l 
of  (hn«  dlatlnct  WDriu.  wblch  may  be  limd  MDUftt^,  ■■ 

1.  HIppEilj'tlu  Hid  Ul  An ;    or.  thi  Beglnnlntf  ir.d 

ProipgcU  of  ChrtSUalu.  *  volt.  »vo.  prt«  «! .  lUi. 

L  OqUtM  of  lb*  FlillsMi^y^^  '''''H!!S^,.f  i^'iif  ',K 


Bnnaen.— LjraGenDanica:  Hjmns  for 
the  Sund^i  and  chief  Festirula  of  the 
Chriitiaii  Year.  Tran  elated  from  the 
Gennao  by  Cathbbikb  Win  k  wort  n. 
Third  Edition.    Fnp.  8to.  Ea. 

*^  ThliKlectloDofQermanHyniniihuhAMimiuIefhiai 
■  HdlKliiiiiputiLlilieillnUDnnuiTliyUie 


nisologw  Oennanloa:  Vhioli  Httetb  fsrtta 
manj  Mr  lineommta  of  Divine  Tenth,  and 
nutb  very  loft;  and  loTely  thing)  touching 
•  Perfedt  Life.  Tntnilated  bv  Sctsahna 
WnrKWOBTB.  With  a  Prefiuw  bj  the  Rer. 
OBABLiaEiHOSi.Br;  andaIi-;tteTli7CheTa- 
lier^VBlKN,   Third  Edition.    Fop.  8to.  Es. 

Bonsen.  —  Egypt's  Place  in  UoiTeMoI 

Hiatoi7:  An  Hiitorical  InTeitigation,  in 
Five  Booka.  Bjr  C.  0.  J.  Buhbsb,  D.D., 
D.O.L.,  D.Ph,  Tranalated  from  the  QiVt- 
nun  by  0.  H.  CottbilIs  Eaq-i  M.A. 
WithnuDjIIluatrationa.  Vol.1.  8to.  88b.  j 
ToL  II.  8to.  80b. 

Burton  (J.  H.)— The  History  of  Scotland 
from  the  Berolution  to  the  Extinction  of  the 
iMt  JaoobitelnBorreotion  (1689-1748).  By 
Jaax  HiLi>  BcBTOy,    2  vol*.  8vo.  S6b. 

Bishop  S.  Butler's  Oeneral  Atlas  of 
Modern  and  Ancient  Oeography  ;  oompris- 
ing  Fifty-tno  fuU-coloared  Hftpe  g  with 
complete  Indices.  Heir  Edition,  nearly  all 
M^ogiaved,  enlarged,  and  greatly  improved. 
Edited  by  the  Anthor'a  Son.  Boyal  4to. 
S4*,  half-boimd. 

!T1M  Kodam  Atlu  of  IS  AiU^olonnd  Nipt. 
TtH  Ancttnt  A^!of  £t  fliU4doar>d  Ibpi. 
KoyalSro,  prlulti. 

BUhop  S-  Butler's  Sketch  of  Kodem  and 
AnciM^  Oeognphv.  New  Edition,  tho- 
ronghlj  reviuNi,  with  anch  Alterations  intro- 
duced as  continuallv  proijpreauve  Di«cOTerie* 
and  the  latest  Informstion  have  rendered 
imcfiaary     Post  Svo.  price  7>.  6d. 


Burton.— First  Footsteps  in  East  A&ica ; 
or,  an  Exploration  of  Harar.  By  Bichabb 
F.  BxiBToy,  Captain,  Bombay  Army.  With 
Maps  and  coloured  Plates.    8to.  ISs. 

Burton.  ~  Personal  Harratiye  of  a  Pil- 
grimage to  El  Uedinah  and  Ueccah.  By 
BiCHASD  F.  BvBTOH,  Captain,  Bombay 
Army.  SK£ii(<^i/(aN,reTiBedi  with  coloured 
Phttes  and  Woodcuts.    %  vol*,  crown  8to. 

The  Cabinet  Lawyer:  A  Popular  Digest 

of  the  Laws  of  England,  Civil  and  Criminal ; 
with  u  Dictionary  of  Iaw  Term*,  Maxims, 
Statutes,  and  Judicial  Antiquities  ;  Correct 
Tables  of  Ajseascd  TueB,  Stamp  Dutiee, 
Excise  Licenses,  and  Post-Horse  Duties ) 
Poat-Offiee  HcgulaCions  )  and  Prison  Disci- 
pline. 17th  Edition,  oommising  the  Public 
'■■    "     ' Fcp.  8vo.  10s.  6d. 


Acts  of  thoSeasion  Wol. 


The  CftUnat    Gaaatteer:    A    Foptdat   Expo* 

sition  of  All  the  Countries  of  the  World  i 
their  Qovenunent,  Population,  Revenues, 
Commeroe,  and  Industries',  Agricnltoial, 
ManuDsotured,  and  Mineral  Products  ;  Be- 
Ugion,  L&vrs,  Manners,  and  Social  State  i 
With  brief  Notices  of  their  Hiatoryand  An- 
tiquities.  By  the  Author  of  The  Cabinet 
Lavfo:  Pi^.  Svo.  10*.  6d.  olothi  or  13s. 
bound  in  calr 

Tu>  madam  amrrv  oTmfi^- 


ain,  xnd  In  Iha  Bli  jiimn 

Calendar  of  English  State  Papers,  Do- 

meatic Series,  of  theKeigns  of  Ednard  VI., 
Mary,  Ehiabeth,  1&47— 1680,  preserved  in 
the  State  Paper  Bepartment  of  Her  Ma- 
jesty's Public  Record  Office.  Edited  by 
RoBBBi  Lbmoit,  Esq.,  F.S.A.,  nnder  the 
direction  of  the  Master  of  the  Roll*,  and 
with  the  sanction  of  Ucr  Majesty's  Secre- 
tnry  of  State  for  the  Home  Department. 
Imperial  Sro,  16s. 

Calendar  of  English  State  Papers,  Do- 
mestic Series,  of  the  Seign  of  James  I., 
1603 — 1610  (comprising  the  Papers' relating 
to  the  Gunpowder  Plot),  praserved  in  the 
State  Pi^  Department  of  H.M.  Public 
Record  Office.  Edited  by  Mabt  Ankb 
Etbbbtt  Osezb,  Author  of  The  Licet  of  flit 
Frineeiia  of  Eagtand,  &e.,  under  the  diree- 
tio.li  of  the  Master  of  the  Rolls,  and  nilh 
the  sanction  of  H.M.  Secretary  of  State  for 
the  Home  Department.    Imperial  Svo.  15*. 
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Calvert.  —  The    Wlfe'8    Mannal ;    or, 

Fnjen,  Tlioughts,  and  RoDgs  on  Sefend 
OccBBLODi  of  m  Matron's  Life.  Bv  tha  Sev. 
W.  CiLVBUT,  M.A.  Omsmented  from  De- 
Big;ii9  bj  the  Author  in  the  itjle  of  Quts» 
Eiuiet&'i  Pr^er-Book.  Second  Edition. 
Croim  Sto.  lOi.  6d. 

Carlisle  (Lotd).— A  Diary  in  TnrkiBh  and 
Qreek  Witen,  B;  the  Bight  Hon.  the 
EABLorCASLiSLB.  Fifth  !Edition.  FoatSTO. 
price  lOe.  6d. 

Catlow.— Fopular  Concholog;;  or,  the 

Shell  Cabinet  omnged  sccOTding  to  the 
Modem  Bittern  :  With  a  detailed  Anount 
of  the  Animal*,  and  a  complete  DejoriptlTe 
Lilt  of  the  Families  and  Qenera  of  Beoenl 
and  Fosiil  Shells.  Bj  AsHia  Catlow. 
Second  Edition,  much  improved  ;  with  405 
Woodcut  lUiutrntioni.   Poat  8to.  prioe  I4a, 

Cecil.  ~  The  Stad  Farm ;  or,  Hints  on 

Breeding  Horse*  for  the  Turf,  theChsM,  and 
the  Boad.  Addressed  to  Breeders  of  Bace- 
Horses  and  Hunters,  Landed  Proprieton, 
and  eipeciallj  to  Tenant  Farmers.  Bf 
CiOUi.    Fcp.  Svo.  with  Frontispieoe,  Es. 

CsoU's  Stable  Praetio*;  or,  mnta  on  Training 

for  the  Turf,  the  Chase,  and  the  Boad; 
with  Obscrrations  on  Badng  and  Hunt- 
ing, Waiting,  B«ee-Bidlng,  and  Handi- 
capping 1  Addreaeed  to  Ownets  of  Bacen, 
Hnnters,  and  other  Horses,  and  to  all  who 
are  concerned  m  Bacing,  SteepU-Chasing, 
and  Foi-Hunting.  Fcp.  Sto.  with  Plate, 
price  6s.  half-bound. 

Chapman.  —  History  of  Gnstavna  Adol- 

phus.and  of  the  Thirty  Years'  War  up  to  the 
king's  Death :  With  some  Acoount  of  its 
Conclusion  by  the  Peace  of  Westphalia,  in 
1648.  By  B.  CEATJUir,  M.A.,  Tioar  of 
Letberimd.    Sto.  with  Flans,  12s.  6d. 

Cherrenl  On  the  Harmony  and  Contrast 

of  Colours,  and  tbeir  Applioatious  to  the 
Arts  :  Including  Painting,  Interior  Deoora- 
tion,  TapeltHeg,  Carpets,  Mosaics,  Coloured 
Glazing,  Paper- Staining,  Calico-Printing, 
Letterpress- Printing,  Map-Colouring,IlreB«, 
Landscape  and  Flover-Oardemng,  Ac.  &o. 
Tnnslated  by  CoABiJS  UAsni.  Second 
Edition ;  with  4  PUtea.  Crown  Std. 
price  IDs,  Od. 

Connolly.— History  of  the  "Bjop^  Sappers 

and  Miners  ;  Including  the  Serrices  of  the 
Corps  in  the  Crimea  and  at  the  Sitve  of 
Sebaitopol.  By  T.  W.J.  Cohkollt,  Quar- 
termaster of  the  Boyal  Engineers.  Sttmui 
Edition,  reriaad  and  enlarg^  ;  with  1?  co- 
loured plate*.    2  Tol*.  8to.  price  SO*. 


Conybeare  and  Howbds.— The  Lifb  and 
^istle*  of  Baint  Paul :  Comprising  a  com  - 
plete  Brognphy  of  the  Apostle,  and  a 
Translation  of  his  Epistles  inserted  in 
Chronologiral  Order.  By  the  Bbt.  W.  J. 
CovTBKA&i,  M.A.;  and  the  Bcr.  J.  S. 
HOWSOH,  H.A.  Second  Edition,  reriswl  and 
corrected  ;  with  sereral  Haps  and  Wood- 
cuts, and  4  Plates.  2  ToU.  Square  crown 
8to.  SIb.  6d,  cloth. 
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Conybeare.— Essays,  Tl™l««i»«tii)«i  and  Bi>d*l : 
Beprinted,  with  Additions,  from  the 
Edinbargh  Eecieic.  By  the  Ber.  W.  J. 
CoMYBBiSB,  M.A.,  late  Fellow  of  Trinity 
College,  Cambridge.    8to.  12s. 

Dr.  Copland's  Dictionary  of  Practical 

Medicine:  Comprising  Qcneral  Pathology, 
the  Natnre  and  Traiitnient  of  Diseasea, 
Morbid  Structures,  and  tha  Disorders  es- 
peciaUy  incidental  to  Climates,  to  Sei,  and 
to  the  different  Bpoch*  of  Liie ;  with  num»- 
Tons  approved  Formuls  of  the  Mrtdirinnn 
recommended.  Tol*.  1.  and  II.  Sto.  prica 
£&;  and  Farts  X.  to  XTIII.  4a.  6d.  each. 
V  Put  XIX.,  nmpletliw  tbe  mrli.  Is  naarli  md;. 

Cotton.— InstmcUons  in  the  Doctrine 

and  Practioe  of  Christianity.  Intended 
ohieSy  as  an  Tntrodudion  to  Confirmation. 
By  G-.  E.  L.  OoMOH,  M.A.    18mo.  2«.  6d. 

Cres/s  Encyclopsedia   of  Civil  En^- 

neering.  Historical,  Theoretical,  and  Prac- 
tical. Uluslmted  by  upwards  of  9,000 
Woodcota.  Second  Edition,  revised  and 
brought  down  to  the  Freeent  Time  in  a 
Supplement,oompri»inKMetropolitan  Waler- 
Supply,  Drainage  of  Towns,  Bailwayi, 
Cubical  Proportion,  Brick  and  Iron  Con- 
struction, Iron  Screw  Piles,  Tubular  Bridges, 
fc.  8to,  68s,  cloth.  — The  Supplmoht 
separately,  price  10s.  6d.  cloth. 

The  Cricket-Field ;  or,  the  Science  and 
History  of  the  Game  of  Cricket.  By  the 
Author  of  Principlei  of  ScieatijK  Baiting. 
Beoond  Edition,  greatly  improTed ;  with 
Flatea  and  Woodcuts.    Fcp.  Sto.  prioe  6a. 

Crosse.'— Hemorlala,  SdentUc  and  Li- 
terary, of  Andrew  Crosse,  the  Electrician. 
Edited  by  Mrs.  CnossB.    Post  Sto.  9s.  6d. 

Cmiksbonk.  —  Tbe  life  of  Sir  John 

Falstaff,  illustrated  bj  George  Cruikthack. 
With  a  Biography  of  the  ^ight,  from  au- 
thentic lonrces,  by  Bobekt  B.  BKOtrca, 
Esq.  Boyal  STO.^In  course  of  publication 
monthly,  and  tO  be  completed  in  10  ITum- 
hen,  each  containing  S  Piste*,  prioe  Is. 
The  first  6  Homben  are  now  ready. 
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Lftdy  Ciut'fl  Invalid's  Book.— The  In- 

Talid'f  Own  Book  i  A  CoUectioit  of  Beoipes 
from  Tarioiu  Sooki  and  varioni  Countries. 
By  the  Honounbls  List  Oust.  Seeond 
Ediiion.    tup.  8to.  prioe  2*.  6d. 

Dale.— The  Domestic  Liturgy  and  Family 
Cba^lMH,  in  Two  Parta  :  PaBT  I.  Church 
Samoes  adapted  for  Domestio  Use,  with 
injen  for  Bvary  Da;  of  the  Week,  aeleoted 
from,  the  Book  of  Common  Frejcr ;  Fiitr 
II.  an  ■ppropriate  Sermoa  for  Every  Sundsj 
in  the  Ytax.  B;  the  Rev.  Thciub  Dale, 
UA.,  Canon  B^dentisTj  of  fit.  Paul's. 
Second  Sditton.  Post  4to.  2l9.  cloth ; 
81a.  Sd.  calf ;  or  £2.  lOi.  morocco. 


I  l>Dicuiio  Liiuaay,  lOi.  Cd. 


Davy  (Dr.  JO  —  Tbe  Angler  and  his 

Priend  (  or,  FiKalory  CoUoquiea  and  Fuh- 
ing  Ezouniona.  B;  John  Datz,  M.D., 
F3.3.,  ic.    fop.  8tu.  prtoe  61. 

Ihe  AngUr  ia  the  Lalce  mitriot:  Or,  PiMStory 

Colloquiee  and  Fiahing  EicunionB  In  West- 
moreland  and  Cumberland.  B;  John 
DiTT,  M.D.,  F.B.a    Fop.  8to.  6».  6d, 

Delaheche.— Report  en  the  Geology  of 

CornwttU,  Devon,  and  Weat  Somerset.  Bj 
SieH.T.  DELABficnB,F.E.8.  With  Maps, 
Flatea,  and  Woodoutt.     8to.  price  14e. 

De  la  Bive.— A  Treatise  on  Electricity 
in  Theor7  and  Practice.    B;  A.  Da  1.1  Hive, 

.  Pfofeaior  in  the  Academy  of  Qenera.  Trana- 
kted  for  the  Author  by  C.  V.  Waxzbb, 
F.B.8.  /«  Tim  Falumei .-  with  nQmeroiu 
WoodcoU.  T0LI.BT0,  prioa  18a.  i  To1.il 
price  2Sb.— ToL  III.  ia  in  the  preea. 

Dfl  Vere.— May  Carols.    By  Aubrey  de 

Tbhb  Author  of  T/ie  Starch  after  Frotperinf, 
Ac    fop.  8to.  5a. 

DiBdpline.  By  the  Aathoi  of  "  Letters 
to  m;  Uiiknonn  Frienda,"  &c.  Second 
Edition,  enlarged.    18mo.  price  Za.  6d. 

Dodd.— The  Food  of  London:  A  Sketch 

of  the  ohiof  Tarietio,  Source*  of  Supply, 
probable  Qnantitiea,  Modea  of  Arrival,  Pro- 
eeeeea  of  Hinnfiujturt,  luipeoted  Adultera- 
tion, and  Uaohinery  of  Distribntion  of  the 
Food  for  a  Community  of  Tiro  Uilltona  and 
m  E^f.  By  Geoboe  Dodd,  Author  of 
SrilitA  JCraa/wficru,  Ac  Foat  8ro.  10a.  ed. 

EBtcoort— Mosic  the  Voice  of  Harmony 

in  Creation.  Selected  and  arranged  by 
Hary  Jane  EBtoouit.     Fep.  Sro.  7a.  6d, 


The  Eclipse  of  Faith ;  or,  a  Visit  to  a 

Beligiona  Sceptic.   blhSdiiioK.  Fcp.  Svo.  Gs. 


Newman'a  Ap/f .-  Inoluding  a  full  Exami- 
nation of  that  Writer'a  (Mttoiim  on  the 
Character  of  Chriat ;  and  a  Chapter  □□  tbe 
Aapeota  and  Pretensiona  of  Modem  Deiam. 
SieoHd  SdUiai,  reviaed.     Boat  8to.  6a.  6d. 

The  Englishman's  Greek  Concordance  of 

the  New  Teatament :  Being  an  Attempt  at  a 
Verbal  Connexion  between  tbe  Greek  and 
the  English  Teila )  including  a  Conccvdonoe 
to  tbe  Proper  Namea,  vith  Indexes,  Greek* 
Enslish  and  Engliab-Oreek.  New  Edition, 
with  a  naw  Index.    Boyol  8to.  prioe  42s, 

The  BngliahmnTi'i  Hebrew  and  Chaldee  Con- 
cordanoe  of  the  Old  Testament :  Being  on 
Attempt  at  a  Verbal  Connexion  between 
the  Original  and  the  En^iah  Tranalationa  ; 
with  Indexes,  a  List  of  the  Propn  Names 
and  their  Occurrencea,  Ac.  2  vols,  royal 
8ro.  £S.  13t.  6d.  i  lai^  paper,  £4. 14a.  6d. 

Ephemera's    Handbook    of    Angling; 

teaching  Fly-Fishing,  Trolling,  Bottom- 
Pishing,  Salmon-Fiahmg  :  With  the  Natural 
History  of  Biver-Fish,  and  the  beat  Modes 
of  Catching  them.  Third  Edition,  corrected 
andimproredj  with  Woodcuts.  Fcp.STo.6a. 

Ephonuora.  — nie  Book  of  tha  Salmon;  Ooia- 
prising  the  Tiieory,  Principles,  and  Prac- 
tice of  Fly-Fishing  for  Salmon ;  Lista  of 
good  Salmon  Flies  for  erery  good  Bivei  in 
the  Empire ;  the  Natuial  History  of  tbe 
Salmon,  its  Habit*  desoribed,  and  the  best 
way  of  artificially  Breeding  it.  By  Efhe. 
MEBA  J  asBieted  by  Ahdbbw  Yorriia.  Fep, 
8to.  with  colourad  Plate*,  price  14s. 

Fairbaim.— TTseftit  Information  for  En- 
gineers: Being  a  Series  of  Lectures  delivered 
to  the  Working  Engineers  of  Yorkshire  and 
Lancaahire.  With  Appendieea,  ooutaining 
the  Beanlts  of  Eipenmental  Inquiries  into 
the  Strangth  of  Maleriala,  the  Causes  of 
Bailer  Explosions,  Ac.  By  WlLixuc 
FAiuiiBir,F.K.S.,  F.a.S.  Smond  £dUmn 
withnumarousFlaleaandWoodcuta.  Crown 
8to.  price  10*.  6d. 

The  Fairy  Family :  A  Series  of  Ballads 

and  Hetricat  Tales  illustrating  tbe  Fairy 
Mythology  of  Europe.  With  Frontispiece 
and  Fictcoial  Title.    Crown  8to.  10s.  6d. 

Flemish  Interiors.    By  the  Writer  of 

J  Qlanee  behind  the  OnSa  of  SeHpoui 
MoHia  i»  Ranee.    Pep.  Sto-  7b.  6d. 
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ForeBter.— TniTela  in  the  Islands  of  Cor- 
tica  and  Sardinu.  Bj  Thoiub  Fobbstsb, 
Author  of  Ramitn  in  Nsnatjf.  With  nume- 
rotu  coloand  Uliutntioiis  nnd  WocxicDtB, 
from  Sketcha  made  dming  the  loar  b; 
Ijwuteiiaut-Colonel  M.  A.  Biddulf h,  B.A. 
Imperial  Sto.  [/m  M'  preu. 

Gamtt.— HarrelB  and  Mysteries  of  Is- 

Btioot  i  or,  Curioaities  of  Animal  Lift.  Bj 
Obobob  GiBHATT.  Secmd  Edilios,  reviwa 
and  improrad  g  witli  a  Frontiipieae.  Fcp. 
8to.  4t.  6d. 

GilbarL— A  Practical  TreatiBB  on  Bank- 
ing. Bj  Jina  WrtLiiM  Qilbuit,  F.R.8., 
GeiMraf  Manager  of  the  London  and  West- 
miofter  Bank.  £u-<A  Editioit,  rerlBed 
and  enlarged,    2  volj,  ISmo.  Portrait,  16i. 

Gilbart  —  Logic  for  the  UilUon:  A 
Familiar  Eipoaition  of  tha  Art  ofBeaaonuig. 
B7  J.  W.  duaAXT,  F.R.3.  Gth  Edition « 
with  Fortnit  of  the  Author,    12mo.  8a.  6d. 

The  Foetisal  Works  of  Oliver  Goldsmith. 

Edited  bj  Bolton  Corbet,  Eiq.  Uluatrated 
l^  Wood  BnmTings,  from  Deiigna  by 
Hemban  of  the  Etching  Club.  Square 
croim  8to.  cloth,  Bla. ;  morocoo,  £1. 16*. 

Gosse.  — A  Natnralisfs  Sc^oom  in 
Jamaica.  B;  F.  H.  Omasa,  Esq.  With 
Flatea.    Poat  8to.  priw  Ifa. 

Green.— Lives  of  the  Princesses  of  Eng- 
land,     By  Mr*.  Maht  AyBB  Eybkstt 

Gbien,  Sditor  of  the  Lgtleri  ef  Basal  and 
lUutlriom  Ladie,.  With  numeroua  Por- 
traita.  Complete  in  6  toU.  post  Sro.  price 
10».  6d.  eaoh.— Anj  Volume  may  bo  had 
tepamttls  to  complete  seta. 

Mr.  W.  B.  Greg's  Essays  on  Political 
and  Social  Science,  contributed^hieSy  to  the 
BdMvTgh  Bninc.     i  Tola.  8to.  prioe  Hm. 

Greyson.  —  Belections  from  the  Corre- 
nrandence  of  R.  E.  H.  QsKlsoir,  Esq. 
Edited  by  the  Author  of  Tkt  EclipH  of 
jfmUh.    2  TOlf .  fbp.  Sto.  price  lEa. 

Grove.  —  The  Correlation  of  Physical 
Forcea.  By  W.  E.  Gbotb,  Q.O.,  M.A., 
F.B.8.,  Ao.     Third  Edilitm.    8to.  price  7b. 

Gumey.— St. Lonia and HenrilV.:  Being 

a  Second  Seriee  of  Hiatoricil  Sketchca. 
By  the  Ber.  John  H.  Gubnbt,  M.A.,  Rector 
of  St.  Uarj'a,  Matylebone,    Pep,  8to.  6a, 

EtbdIsk  S«eTMtlMii ;  or,  BanplM  from  tlia 
Lecture-Boom.  Edited  bj  tha  Bct.  J,  H. 
OnsHEi,  M.A.    Crown  8T0,Ga, 


GwilfB  Enoyclopadia  of  Arcbiteetore, 

Hiatorioal,  Theoretical,  and  PrwstioaL      By 
JoaBPH^GwiLi,     With  more  than   1,000 


HallonuL— Eight  Months'  Jonnul  kept 

on  board  one  of  H.M.  Sloopa  of  War,  dniing 
Tiaits  to  Loooboo,  Japan,  and  Pootoo.  By 
Alprbd  L.  HiuooAM,  Maater,  E.N.  With 
Etchinga  and  Woodcuts.    Fo«l  8to.  7a.  6d. 

Hare  (Archdeacon}.—The  Life  of  Lnther, 

in  Fortj-Mght  Hiatorical  BngraTings.  By 
GmTAT  EOnio.  With  Exphmationa  by 
AaoaDSACDK  Habb  and  Susumia  Winx> 
wobth.    Fop.  4to.  price  28b. 

Haiford,-Life  of  Michael  Angelo  Bnon- 

armtlt  With  TranalationB  of  many  of  hia 
Poems  sod  Letters  ;  also  Jfomoira  of  Sato- 
narols,  Raphael,  and  Tittoria  Golonna.  By 
JOHH  8.  HiBBOBD.  Esq.,  D.C.L.,  F.B  " 


Blwtratinii,  AnihitBctnnl  ind  Plotoria:,  of 

the  Genius  of  Michael  Angrio  Buonanoti. 
With  Dwcriptions  of  the  Flatea,  by  the 
Commendatora  CANai ;  C.  B.  Cockbbei.l, 
£aq.,  E.A. ;  and  J.  8.  E^ibfobd,  £aq„ 
D.C.L.,  F.B.S.    Folio,  73s,  6d.  half-bound. 


bridge.     Fcp.  8to.  prioe  Bs. 

Hairy  Hieover.— Stable  Talk  and  Table 

!bllc  (  or,  Spectaolea  for  Youns  Sportsmea. 
By  HahbyHigotib.  New  Edition,  2  rola. 
8to.  with  Portrait,  prioe  Z4a. 

EaiTySovv«r<— neEnnUng-neld.  ByBmny 
HiBOTBB.  With  Two  Flatea.  Jcp.  8to. 
Gs.  half- bound. 

'BtxTj  Hietmr.  —  PrutlMl  Hpnamiaihtp. 
B  J  HiBBT  EiBOTBB.  Second  XdUion;  with 
2  Flatea.    Pep.  8yo.  5«.  half-bound. 

Hury  ffiBorar.— The  Peeket  aad  the  Ksd;  «, 
Practical  Hinta  on  the  Management  of  the 
Stable.  By  hIbbt  EnOTSB.  Sacoiid 
Edition;  with  FortraU  of  the  Author.  Fcp. 
Sro.  price  Ga.  half-boond. 

Hany  Sieovei,— The  Btnd,  for  PraetlMl  Por- 
poees  and  Practical  Men  1  Being  a  Chiide 
to  the  Choice  of  a  Horse  for  use  more  thaa 
for  show.  By  Eakbt  Hisotbs.  With  i 
Flatea.    Fcp.  8to.  price  Ga.  half-bound. 
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Has8all.-Adalter&tioiiB  Detected;  or, 
Plain    InBtnictions    for  tlie   DisooTery  of 

Fraud*  in  Food  and  Medicine.  ByAuTHOB 
Hill  HiMiLi,  M,D.  Lond.,  Analyst  ot  TAe 
Lancet  Sanitary  Oommiiuoa,  and  Author  of 
the  BepartB  of  that  Cammiegion  publiilied 
under  tlie  title  of  Ibad  md  Us  AdaUeratioru 
(which  may  also  b«  had,  in  8yo.  price  28b.) 
With  225  Illuttrationa,  engraved  on  Wood. 
Crown  Sto.  17a.  6d. 

HasBall.— A  History  of  the  Britisli  Freah 

Water  Alge;  Inclnding  Ueflcriptioiu  of  the 
I>eniiidete  and  Dlatomacew.  With  upwards 
of  One  Hundred  Plutea  of  Pi|ure»,  illua- 
trating  the  rarioua  Speciea.  By  AbTBUR 
Elix  HiBiAli,  M.D.,  Author  of  Micro- 
teopie  jHaiomy  of  the  Bnman  Bodg,  &c.  2 
Tob.  8to.  nitti  103  Plate*,  prioe  £L.  15». 

CoL  Hawker's   Instraclions  to  Young 

Sportamon  in  aU  that  relates  to  Qiuis  and 
Bhooting.  10th  Edition,  reTised  and  brought 
down  to  the  Preaant  Eme,  by  the  Author's 
Son.  Major  P.  W.  L.  HiWKBB.  With  a 
Portrait  of  the  Aathor,  and  nnmeroas 
Platea  and  Woodcut*.    8to.  21a. 

Haydn'a  Book  of  Dignities :  Contdoing 

Kolla  of  the  OfBoial  Fenonaeea  of  the  Britieb 
Empire,  Civii,  Ecolesiaetica^  Judicial,  Hili- 
taiy,  Naval,  and  Municipal,  from  the  Eariieat 
Ferioda  to  the  Freaent  Time.  Together 
with  the  SoTereigna  of  Europe,  from  the 
Foundation  of  their  reapecdye  Btatea;  the 
Peerage  and  Nobility  of  Qreat  Britain ;  Ac . 
Being  a  New  Edition,  improved  and  conti- 
noed,  of  Beataon'a  Political  Index.  8to. 
£Sa.  half-bound. 

Sir  John   Eerechel— EssayB  from  the 

JSdiMiarffA  and  Quarterly  SevieiM,  with  Ad- 
dreiaea  and  other  Fiecea.  By  Sib  Joair 
T.  W.  HiBBOHBL,  Bart.,  E.H.,  M.A.  Bro. 
price  18i. 

Sir  John  HencbeL— Oatlises  of  Astro- 
nomy. By  Sib  John  F.  W.  Eibschx]^ 
Bart.,  £.H.,  K.A.  New  Edition ;  with 
Plates  and  Woodcata.    8to.  price  18a. 

mil.— Travels  in  Siberia.   By  S.  9.  Hill, 

Eaq.,  Author  of  IVaw/t  m  tie  Siorei  of 
the  Baltic.  With  a  Urge  Map  of  European 
amd  Aaiatio  Busaia.    2  Tola,  poat  Sto.  21a. 

Hincfaliff.— Summer  Months  among  the 
Alpa :  With  the  Aaocnt  of  Monte  Kosa. 
By  Tbokib  W.  Hikculipp,  ot  Lincolu'a 
Inn,  Barriater-at-Law.  With  i  tinted 
ViewB  and  3  Maps.    Post  8to.  price  10a.  6d. 

Hints  OQ  Etiquette  and  the  Usages  of 

Socoety:  With  a  Glance  at  Bad  Habits. 
New  Edition,  reriaed  (with  Additions)  by  a 
LadyofBtuik.  Fcp.6To.prioeEalf.a-Cn>wn. 


Holland. —Medical  Notes  and  Beflec- 

tiona.  By  Sib  HEHur  Uollahd,  Bart., 
M.D.,  F.R.S.,  la,.,  Phyaician  in  Ordinal- 
to  the  Queen  and  Prince  Albert.  Third 
Edition.    8vo.  18a. 

HoUutd-Chaptara  onXentalFhraialogy.  Bjr 
Sib  Esksi  S.o-Li.kftii,  Bart.,  F.B.8.,  Ac. 
Pounded  chieSy  on  Chapters  contained  in 
the  First  and  Second  Editlona  of  Medical 
Notea  and  JUjteeliona  by  the  same  Author. 
8to.  price  lOi.  6d. 

Hook.— The  Last  Days  of  Our  Lord's 

Ministry :  A  Conne  of  Lectures  on  the 
princip^  Erenta  of  Faaaion  Week.  By 
IheKcT.W.  F.  HooK,D.D.  New  Edition. 
Fcp.  8to.  prioe  6». 

Hooker,— Eew  Gardens ;  or,  a  Popular 
Quide  to  the  Boyal  Botanic  Gardens  of 
Ken.  By  Sib  Willuu  Jjcesoit  Hooebb, 
E.H.,  tc..  Director.  New  Edition  ;  with 
many  Woodcuts.    16mo.  price  Sixpence. 

Eoekar.  —  KaMnmotEaoiiomloBotMkT;  or,  a 
Popular  Quide  to  the  Useful  and  Remark- 
able Vegetable  Froducti  of  the  MuEeum. 
intheBojalGardonaofKew.  BySraW.J, 
HooEBB,  E.K.,  &a.,  Director.  With  £9 
Woodcuts.     16mo.  price  Is. 

Hooker  and  Amott'-The  British  Flora : 

comprising  the  Fhnnogamoua  or  Flowering 
Planta,  and  the  Fema.  ScTenth  Edition, 
with  Additions  and  Corrections  ;  and  nu- 
merous FigurcB  illuBtratiie  of  the  UmbelU' 
&roa*  Plants,  the  Composite  Planta,  the 
Onases,  and  the  Fema.  By  Sib  W.  J. 
HooEM,  FJtt.A.  and  L.8.,  ic. ;  and  G.  A. 
Wilxeb-Akmott,  LL.D.,  P.L.S.  ISmo. 
with  12  Plates,  price  14s. ;  with  the  Flstee 
coloured,  price  21a. 

Home's  Introduction   to   the   Critical 

Study  and  Knowledge  of  the  Holy  Scrip* 
tnrea.  TenfA  Edition,  reriaed,  corrected, 
and  brought  down  to  the  present  time. 
Edited  by  the  Ect.  T.  Habtwbu,  Hobvb, 
B.D.  (the  Author)  i  the  BeT.  Suidei. 
Datibhos,  D.D.  of  the  UniTeraily  of  Halle, 
and  LL.D. ;  and  8.  PamsAFX  Tbboeujb, 
LL.D.  With  4  Maps  and  22  Vignettes  and 
Facsimiles.  4  Tols.  8to.  £3.  ISa.  6d. 
V^Ttw  Four  Volunw  nugr  ilu  ba  hud  iirarattlf  as 

Vot.  I,~  A  SimuiiMyaftlia  ErUBnea  fcr  tha  QeaaitMita. 

AD^tklqr,  DaoonnWMl  Pnians^  snd  liutJnttniri 

T«.  n.-TiK  Tot  ontH  OM  IWtmant  mmldend :  Wlm 
a  TrHth*  on  SKrtd  launMadoBj  siuf  -  •-'-'  '-■ — ■-- 

tlon  to  t)i«  OU  niriaauiit  Bgoki  lod  tka 
DiTtAn,  D.D.  (UaUa)  iDiLLTD. 


•pMUm.  B/iIhIU>.T.UHcii 
Vol.  IT.— AnlntroductlCpntDi 
WUcul  Pan  tn-^i^m,  siul  t 
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Home.  —  A  Compendious  Introduction 
to  the  Study  of  the  Bible.  By  the  Eer, 
T.  H^BTWBUtHoBtn,  B.D.  Nev  Edition, 
with  Map!  and-UluatralioiiB.    12mo.  9a. 

Eoakyns.— Talp& ;  or,  the  Chronicles  of 


Edition.  With  24  Woodputa  from  the 
original  Designs  b;  Gsoses  CBUiEaaARE. 
IGmo.  price  6s.  6d. 

How  to  Nurse  Sick  Children :  Intended 

eapfciall;  se  a  Help  to  the  Ifunes  in  the 
Hospital  for  Sick  Chfldren  j  but  oontaining 
Sireotiona  of  leTTice  to  all  who  have  the 
cha^e  of  the  YooDg.    Fcp.  8to.  Is.  ed. 

Howitt  (A.  M.)  — An  Art-Stndent  in 
Monioh.  By  Aiw*  MiBY  Howitt.  S 
Toll,  poet  Sto.  piioe  14a. 

Howitt— The  Children's  Tear.  B;  Uaiy 
Howitt.  Witti  Four  martntion*,  from 
Designs  by  A.  M.  Eowm.  Bqnam  16mo.  6s . 

Howitt— Tallangetta,    the    Squatter's 

Home :  A.  Story  of  Anatralian  Life.  By 
Wuxtku  Howitt,  Antbor  of  Ttoa  Teart  i» 
Vicioria,  Ao.    2  toIb.  poat  8fo.  prioe  18*. 


ilydney  and  Tan  Dioneii's  I^nd.  'Bj 
WlLLiiJC  Howitt.    2  toIi.  poit  8to.  £Ia. 

Howitt— Visits  to  Remarkable  Places : 

Old  Halle,  Battle-Fields,  andSotneailliutn- 
tire  of  Striking  Fasuges  in  Bn^h  Histon 
and  Poelix  By  William  Howiit.  With 
kbout  SO  Wood  EngnTings.  Nna  Editum. 
2  rols,  square  orovn  Sto.  price  SCa, 

WilllBm  Howltt'i  Boy's  Conn  try  Book:  Baing 
the  !Beal  Life  of  a  Countn  Boy,  written 
by  himself  i  eihibiliDg  all  the  Amusements, 
Fleasuree,  and  Pursuits  of  Children  in  the 
CountiT.  New  SdiUon  t  with  40  Wood- 
cute.    Fcp.  8vo,  price  6s. 


Hewitt.— nie  Biml  lit*  of  *"y<"'4,  By 
WlUiUK  Howitt.  New  Edition,  oor- 
recled  and  revised  j  with  Woodcuts  by 
Bewick  and  WiUiomi.    Uodiiun  Sto.  81i. 

Hac.-ChiiBtianltr  in  China,  Taitary, 
and  Thibet.  By  M.  I'Abb*  Hiro,  formerly 
Hisaionary  Apostolic  in  China  g  Author  of 
The  C/dnete  hmfirt,  &o.     2  vols.  8ro.  21s, 

Hac— The  Chinese  Empire :  A  Seqnel 

to  Hue  and  Qabet's  Journey  Ihrough  Tarfary 
and  Thiiel.  By  the  AbbI  Hcc,  formerly 
Missionary  Apostolic  in  Cbma.  Second 
Edition ;  with  Hap.    2  toIi.  8to,  24*. 


Hndson's  Plidn  Directions  for  Making 

WJIls  in  conformity  with  th«  Iaw:  With  a 
clear  Exposition  of  the  Law  relaling  to  tho 
distribution  of  FersoiiBl  Estate  in  the  case 
of  Inteatacy,  two  Forms  of  Wills,  and  moch 
useful  information,  New  and  enlarged  Edi- 
tion ;  including  the  Fmrisions  of  the  Wills 
Act  Ajnendment  Aot.    Fcp.  8td.  £a.  6d. 

Hudson's  Executor's  Guide.    Hew  and 

unproved  Edition ;  with  the  Statnta 
enac(«d,  and  the  Judicial  Decinooa  pro- 
nounced BiDce  the  last  Edition  incorporated, 
comprising  tlin  Probate  and  Administration 
Acts  for  England  and  Ireland,  paaiedin  the 
first  Session  of  the  New  Pariiameot.  Fcp. 
Sto,  [/dfi  ready. 

Hndson  and  Eennedy,— Where  there's 
a  Will  there 's  a  Way  :  An  Ascent  of  Mont 
Blanc  by  a  New  Boute  and  Without  Quidea. 
By  the  B«t.  0.  Hudmr,  U.A.,  St.  John's 
College,  Cbmbridgei  and  E.  8.  'Kxsttevy, 
B.A.,  Catus  CoUem,  Cambridge.  Second 
Edition,  with  Two  Ascents  of  Manit  Rota  ;  a 
Plate,  and  a  ooloored  Hap.  Post  8to.  6*.  6d. 

Humboldt's  CosmoB.  Translated,  with 
the  Author's  authority,  by  Hns.  3lBlxx. 
Vols.  I.  and  11.  16mo.  Half-a-Crawn  each, 
Mwed ;  3s.  6d.  each,  cloth  :  or  in  post  Sto. 
XSa.  aach,  oloth.  ToL  HI.  post  8to. 
12e.  6d.  eloth  i  or  in  16mo.  Part  I.  b.  6d. 
sewed,  la.  ed.  olotli  i  and  Part  JI.  3*.  lewed, 
^.  ckth. 

Humboldt?!  Aipaoti  of  Hatnre.  Tnailatad, 
witbtheAulhor'sauthority,byUBa.SABDtB. 
IBmo.  -priiM  6a. :  Or  in  2  Tol«.  Ss.  6d.  each, 
obth  f  2s.  6d,  each,  sewed. 

Hnmphrejs.  ~  Parables  of  Our  Lord, 

illuminated  and  ornamentod  iu  the  style  of 
the  Missals  of  the  B«naissance  by  Hbnbe 
Noel  Huufsssys.  Squsre  fcp.  8to.  21;. 
iu  massife  carved  coTcra  j  or  30s.  bound  la 
momccD  by  Hayday. 

Hunt.  ~-  Besearches  on  Light  in  its 
Chemical  Belations  ;  «mbtaeuig  a  Con- 
sideration of  all  the  Photographic  ProceasF*. 
By  BOBSBT  EOMT,  F.ILS.  Beooud  Edition, 
with  Plate  and  Woodcuts.     8to.  lOs.  6d. 

Hntton.— A  Hundred  Tears  Ago:   An 

Historical  Sketch,  175£  to  1756.  By  Jams 
HnrTO>.    Post  Sto. 

Idle.— Hints  on  Shooting,  Fishing,  ftc, 
both  on  Sea  and  Land,  and  iu  tfa«  Frtah- 
Water  Lochs  of  SootUnd :  Being  the  Eipe- 
rienoM  of  0.  lira,  Etq.    P<^  Sto.  Ba. 


itizecy  Google 
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Htb.  Jameson's  Legendf  of  tbe  SiuntB 

vid  Mortjn,  as  represented  in  diriAtian 
Art ;  Forminn  the  First  Smea  of  Saered  a»d 
Legndary  Art.  Third  EdilloD,  revised  and 
improved;  with  17  Elcbingl  and  upwards 
of  180  Woodouti,  manj  of  which  btb  new 
in  this  Edition.  2  rols.  square  crown  8to, 
81e.  6d. 

Hn.  JamoMn'i  Legend)  of  the  MoamitlB 
Ordera,  e>  represented  in  Chrietiaii  Art. 
Fonniiig  the  Second  Series  of  Sacrid  and 
Lifeiulary  Jri.  Seoond  Edition,  cmlarsed  ; 
with  11  £tcbbgi  by  the  Aathor,  and  88 
Woodout*.    Sqnai*  orewn  8ro.  price  28*. 

Mn.   Jameton'i   L^endi   of   the   Ibdonn*, 

OS  repn«nted  in  Girisliui  Art :  Forming 
the  Third  Series  of  Saered  and  Legndary 
.drt.  Becond  Edition,  revised  and  imprOTcdi 
with  numerous  Etchings  firom  Drawings  by 
the  Aothor,  and  upwards  of  IGOWoodcuti. 
Bquais  crown  Bto.  INiarly  ready.     . 

Mn.  Jameson's  Commonplace-Book  of 

Thoughts,  Memories,  and  Fancies,  Original 
and  Selected.  Part  I.  Ethics  and  Character  ; 
Fart  II.  liiteniture  and  Art.  Second  Edit. 
rerised  and  corrected ;  with  Stohings  and 
Woodeuta.    Crown  Sto.  18s. 

Kn.  Jameaov'a  Tiro  LMtnrei  on  tiie  Employ- 
ment of  Women, 


Jaqaemet'B  Compendium  of  Chronology : 
Containing  the  moet  important  Dates  of 
QtrDenl  History,  Folitieal,  EoclesiBstical, 
and  Literary,  from  the  Creation  of  the 
World  to  the  end  of  the  Tear  1854.  Edited 
by  the  Ber,  J.  Algobh,  MJl.  Seeaid 
EdUum.    Post  8to.  price  7s.  6d. 

Lord  Jeffl'ey's   Contribntions  to  The 

Edinborgh  Beriew.  A  New  Edition,  com- 
plete in  One  Volume,  with  a  Portrait  en- 
BraTcd  by  Henry  Robinson,  and  a  Vignette. 
Square  crown  8io.  21s.  ctotli ;  or  30b.  calf. 
— Or  in  S  toIs.  Sto.  price  lis. 

Bishop  Jeremy  Taylor's  Entire  Works : 
With  Lile  by  Bishop  Hehbb.  Berised  and 
corrected  hj  the  Ber.  CBABi.Bfl  Piai  BnsK, 
Fellow  of  Oriel  College,  Oxford.  Now 
complete  in  10  toIb.  8to.  10a.  6d.  Moh. 

Johns.— The  Land  of  Silence  and  the 

Xiand  of  Darkoesa.    Being  Two  E^ays  on 

tiio  Blind  and  on  the  Draf  and  Dumb.  Bj 
the  Ber.  B.  O.  Jouirc,  Chaplain  of  Die 
Blind  School,  St.  Ghiorge'e  Fields,  Sonth. 
nark.    Fcp.  8ro.  prioo  4«.  6d. 


Johnston.— A  Dlotlonaiy  of  Oeography, 

Deacmitive,  Physical,  Statistinl,  and  Histori- 
cal; lonning  aoomplete  Qeneral  Oeietteer 
of  the  Woiid.  By  A.  Keith  Johnstok, 
F.R.S.E.,  F.B.O.S.,  F.a.8.,  Geographer  at 
Edinburgh  ia  Ordiiiary  to  Her  Majesty. 
Second  Edition,  thoroughly  revised.  In  1 
vol.  of  1,860  pages,  comprisiog  about  50,000 
Kama*  of  Place*.  Sto.  SG*.  dotb  i  or  half- 
bound  in  nuaia,  Us. 

Kemble.— The  Saxons  in  England :   A 

History  of  the  English  Comnionwealth  till 
tin  Norman  Conquest.  By  Johk  M.  Etit- 
BUi,  MX,  ka.     2  Tola.  8to.  £6s. 

Eesteven.— A  M<innfti  of  the  Domestic 

Practice  of  Medicine.  Bt  W.  B.  KKaTBTB!!, 
Fellow  of  the  fioyal  College  of  Surgeons  ol 
England,  ha.    Square  post  8to.  7s.  6d. 

Elrby  and  Spenoe's  Litrodnction  to 

Entomology ;  or,  Elements  of  the  Natural 
HistwT  oilnsects  :  Comprising  an  Account 
of  Noxious  and  Usaful  Insects,  of  their  Meta- 
morphoses, Food,  Stratogema,  Habit*tions, 
Societies,  Motions,  Noises,  Hybernation, 
Instijict,  &o.  SrtnIA  Bditto*,  with  as  Ap- 
pendix relatiTB  to  the  Origin  and  Progreis 
of  the  work.     Crown  Sto.  ha. 

Mrs.  K  Lee's  Elements  of  Natural  His- 
tory i  or.Firat  Prmciplesof  Zoolo^:  Com- 
prising the  Principles  of  Classification,  inter- 
spersed with  amusing  and  insbuetive  Aa> 
counts  of  the  moat  remarkable  AjtiiDala. 
New  Edition;  Woodcuts.    Fcp. Sto. 7s. 6d. 

Letters  to  my  Unknown  Friends.  By 
a  LuiT,  Author  of  Leiiert  o»  Hffiiuu. 
Fourth  Edition,      Fop.  8to.  5s. 

Lettart  on  Happlnen,  uddiMMd  to  a  Friend. 
By  a  IAdZ,  Author  of  Lellert  te  my  Unknatai 
Rieiidt.    Fcp.  Sto.  Gs. 

L.E.L.— The  PoeticEa  Works  of  Letitia 

Elisabeth  Landon ;  comprising  the  Imjira- 
vUalnce,  the  Faictum  Bracelet,  thu  GolUeit 
Fiolel,  the  Tiauiadour,  and  Poetical  Remsins. 
New  Edition  ;  with  2  Vignettes  by  B.  Doyle. 
2  role.  16mo.  lOa.  cloth ;  morocco,  21b. 

Dr.  Joim  Llndley's  Theory  and  Practice 
of  Horticulture  ;  or,  an  Attempt  to  explain 

the  principal  Operalions  of  Oardaning  upon 
Physiological  Grounds:  Beuig  the  Second 
Edition  ot  the  Th-ory  of  Uerticullare,  much 
enlarged  i  irith  98  Woodcut*.    Bro.  21s. 

Dr,  John  Llndley's  Introdnction  to 
Botany.  Hew  Edition,  with  Oorrectiona  and 
oopioiu  Additions.  S  toIs,  8to.  with  Six 
PUtMsnd  numeioua  Woodcuta,  prioe  Sto. 
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LARDNER'S    CABINET    CYCLOPEDIA 


Thohai  Kbishtlet, 


Till  Sbt.  a.  R.  Otan. 

J.  C.  L.    Dl  SiBHONDl. 

John  Phiilif*,  t.B-S.,  QJ. 


A  LUl  of  lit  WoBBs  eampoMi*^  M«  Cabihit  CrctoFASiA  i — ■ 

1.  B*n'i  Hlitoiy  of  Rnuli S  loli. »    ' " 

J,  B«U'iIJ««ot  British  PoeM  t  ToU.  Ti 


I*!  HMurr  or  Vnna . . . 


U.  Dnitaun'l  Siain  uid  PortBgll «' 

1)^  Doiihuii'a  HlaUirx  of  Denmukt  Sv«dn, 

II.  Dnnhim'i  Hlitorr  uf  P<;AiDd. . . .  - .  ^ . , . , .  1 


*i 

?<.«]!■.  Htourr  o(  NUBnl  PliU«>t>lir 

u 

ta 

Bb<^tf'i    UTa    or  tmlHM    Fnndi 

w. 

goaUlS)-!  Ut«  of  Briltih  Admlnli .... 

U.  Bnlnwo'i  NUnnl  HIBoit  ud  Oud- 

M 

8-^«n'.   lUUf   «d    i>.ai»t.   << 

SI 

sw>ui»>'>rub,BwtUi.,^ 

* 

Swilmnn-i  Bhclli  ind  Sh>U-FU> 

BwilDHn'iAiiiiiuIiInllttueiina 

Swlon^TuldRnr  >nd  BtcpMu  or 

Iilnwood.— Anthologia  Oxonienris,  uve 

Florilegium  g  Liuibui  poeticis  dlTersorum 
OiOoienBtum  Qnecis  et  L&tinii  decerptiUD. 
Ciii«iite  QuLiZLHO  LiHwoos,  U.A.,  .^dia 
CbiUii  Alumno'.    Bto.  price  14a. 

Loiimer's  (C.)  Lettare  to  a  Tonng  Uaster 
MBriner  on  sosie  Sabjecta  ooDneotod  with 
hJB  Calling.    New  Edition,  fop.  8to.  6>.  6d. 

London's  Encydopsdia  of  Oardeniug: 
Compriiing  the  Theorj  and  Fnctice  of  Eor- 
tioulture,  floriculture.  Arboriculture,  and 
LandgoajM- Gardening.  With  man}' hundred 
WoodcutB.  New  Edition,  corrected  and 
improred  bj  Mbs.  Loddom.    8to.  &0e. 


Loadon's  Encyclopedia  of  Trees  and 

Shmba,  or  Arboretum  tt  Frmtieetmrn  BrUn- 
BUMn  abridged;  Containing  the  Hard j  !>«« 
and  Shruht  of  Great  Britain,  Natira  and 
Foreign,  ScientiSoallf  and  Popolwlj  Dc- 
«orib«d.  With  about  8,000  Woodonti. 
8to.  60>. 

London's  Encydopeedia  of  Agricnlttire : 
Compriiing  the  ThaoiT  and  PntotiM  of  the 
Valwdiion,  Tranafer,  Lajing-ont,  Impn>T«< 
ment,  and  KUnaganent  of  Landed  Fn^Mrij, 
and  of  the  Cultivation  and  Bomiomj  of  the 
Aniinil  and  Vegetable  ^oductiona  of  Agri- 
culture. Sew  and  cheaper  Edition;  inth 
1,100  WoodcDts.    Bto.  31s.  €d. 
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Loadon's  Encyclopadla  of  Plants ;  Com- 

miaiiig  the  Spedflo  Charaotcr,  DeseriptiOD, 
Cultun,  HuUrj,  Applkstion  in  the  Arte, 
and  rraiT  othar  deiiimUa  Particular  mpeot- 
ing  all  the  flant*  foand  in  Oreat  Bnlain. 
New  Sdition,  ccHrected  b;  Mu.  Lousoi'. 
With  npvardi  of  12,000  WoodcnU.  Sto. 
£3, 18t.6d.— Second  Supplement,  21i. 

London's  Encyclopeedia    of    Cottage, 

Farm,  md  Tilla  Architectorc  and  Fumitura. 
ITewBdition,  edited  bj  Mbb.  Loddox  ;  with 
mora  than  2,000  Woodcuta.    8to.  6S(. 

London's  Self-IoBtrnctioii  fbr  Tonng 
Qaidenera,  Foresten,  Bailiffs,  Lind  Btew- 
arde,  and  Faniuin  g  in  Arithmetic,  Book- 
keeping, Geometry,  Mansuralion,  Practical 
Tngonometrj,  Mechanioa,  Land-Surrejing, 
IiMBUing,  Planning  and  Happing,  Arohitec' 
(oral  Drawing,  and  laometncal  Prcjeation 
and  Penpectire.    Sto.  Portrait,  7a,  6d. 

London's  Hortns  Britannicns ;  or,  Cata- 
logue of  all  the  Planta  found  in  Oreat 
Britun.  New  Bdition,  corrected  b;  Msb. 
Lonsciir,    Sto.  SIb.  6d. 

Ura.  London's  Lady's  Countij  Compa- 
nion ;  or.  How  to  EmoT  B  Counti;  Life 
Batjonall;.  Fourth  Edition,  vith  FUt«a 
and  Woodcut*.    Vep.  Sto.  b. 

lbs.   London's    Amatenr    Oardener's 

<r  UonthI;  Quide  to  what  ihould 


Low'sElements  of  Practical  Agricnltan; 
comprdiendine  the  CoUiTation  of  Planta,  tlie 
Hmthandiy  of  the  Domeatio  Aninrl.j  ud 
the  Beonomf  of  the  Farm.  New  Edition  j 
with  200  WoodcBte,    Sto.  Sis. 

Maoanlay.— Speoches  of  the  Bight  Hon. 
Lord  Haoanlay.  Oorreoted  bf  HlMULV. 
Std.  price  12i. 

Uacanlay.  —  The  Histoi?  of  England 
from  the  Acceanon  of  Jamea  H.  B7 
the  Bight  Hon.  Lobd  MACin^r.  New 
Edition.  Tola.  I.  and  IJ,  Sto.  price  82*.  [ 
Tab  III.  and  IT.  price  S6a. 

Lord  Hacanlay's  Critical  and  Historical 

Eaaays    contributed    to    The    Edinburgh 
BeTierr.    Four  Edition!,  aa  follows : — 


A  LnuaT  EsiTioa  [U 


JHtUi),  lD«Tdi.  Sto. 


,  OcpiMtataln 


rr  Kiw  Biinov,  In  »  voli.  tni.  8to.  pik* 

loth. 

mrLx'iEnramr,  IdItc^.  crtmSro.prks 


Hacaolay.— L^ra  of  Ancient  Rome,  with 


Lord  Macanlay'B  I<ays  of  Andent  Rome. 

With  numerous  Illuitrations,  Original  and 
from  the  Antique,  drawn  on  Wood  by 
George  Scharf.jun.,  and  engraTed  bj  Samuel 
William  a.  New  Edition.  Fop.  4to.  price 
Sla.  boards  j  or  42i.  bound  in  morooco. 

Mac  Donald,  —  Poems.  By  Geoi^e 
Mio  DoBiLD,  Author  of  WiHUn  and  Wiik- 
aui.     fop.  Sto.  7s. 

MacDonold.— Within  and  ^nthont:  A 
Dramatic  Poem.  Bj  OsoBOi  Uao  DoyALD, 
Second  EditicH,  rerised  g  fcp.  Sto.  4«.  6d. 

Uacdonald.  —  TUla  Veroccfaio;  or,  the 

Youth  of  Leonardo  da  Tinci :  A  Tale.  B7 
llielateMiisD.  L.Haosohals.    Fcp,  Bto. 

prioe  6a. 

MacDongolL— The  Theory  of  War  Ulns- 
ttated  b;  numerous  Buunplea  from  His- 
tory. B  J  Lieu  tenant -Col  one!  MAoDoDfilLl^ 
Superintendent  of  Studies  in  the  Bo^ 
Military  College,  Sandhurst.  Post  Sto.  with 
10  Plans  of  Battles,  prioe  10s.  64 

M'DongalL— The  Eventfnl  Voyage  of 

if.*.  Diicosny  Siip  Reaoluto  la  lit  Jrctic 
Ittyioiu  I'a  SenrcA  of  Sir  John  FranUia  end 


which  is  added  an  Account  of  her  bmng 
fallen  in  with  by  an  American  Whaler,  after 
her  abandonment  in  Barrow  Straits,  and  of 
her  presentation  to  Queen  Tictoria  by  the 
GoTernment  of  the  United  States.  By 
GsoBaB  F.  ll'iDoiraAu,  Uaster.  With  » 
coloured  Chart ;  8  lUustratioQa  in  tinted 
lilthograpfaT ;  and  22  Woodcuts,  Sto.  price 
21s.  dotb. 

Sir  James  Uackintosh's  ffiscellaneoas 
Works  :  Including  his  Contributions  to  The 
Edinburgh  fieTiew.  Complete  in  One 
Tolume  J  with  Portrait  and  Tignette, 
Square  crown  Sto.  Sis.  doth  I  or  80s.  bound 
in  oalf ;  or  in  8  toIs.  fop,  Sto.  Xli. 

Sir  Jave*  Uackintosh's  Eiitory  of  England 
from  the  Earliest  Times  to  tlie  final  Esta- 
blishment of  tho  RefoTTnation.  Libraij  Edi- 
tion, revised.    2  toI*.  8to.  Sli, 

Hacleod.— The  Theory  and  Practice  of 
Banking:  With  the  Elementary  Principles 
of  Currency,  Prices,  Credit,  and  Exohangea. 
By  Umr  Dmnrma  Uaoliod,  ot  the 
Inner  Temple,EBq., Barristar-at-Law.  2toIs, 
rojal  8to.  price  30», 
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Macnangkt— Tbe  Doctrine  of  Inspira- 
tion :  Being  an  Inquiry  concerning  the  In- 
ftllibijitj,   Inipiration,    and   Authority    of 

.  Holj  Writ.  By  the  BcT.  Johh  Mac- 
NATiaaT,  M.A.  Second  Ediiien,  reFiaod. 
Crown  Si'o.  price  4a.  6(i, 

M'Cnlloch's  Dictionary,  Practical,  Theo- 

rettol,  and  EiBtorical,  of  Comntenxi  and 
Commen.'iB]  Navigation.  IlluBtrated  icith 
Hapa  and  Pluie.  New  Edition,  coTrected 
to  the  Pneenl  Time  ;  vitb  a  Supplement. 
8vo.  price  50s.  cloth ;  half-nissia,  65i. 

M'Cnlloch'8   Dictionary,    Geographical, 

Statiltioal,  and  HJatorLoii,  of  the  varioua 
Countries,  Flacea,  and  principal  Natural 
Objects  in  tbe  Worid.  Illuatroted  with  Bix 
large  Mqn.  New  Edition,  rpriaed;  with  a 
Supplement.    2  tolt.  Bro.  price  689. 

Magnire.— Rom« ;  Its  Ruler  and  ita  In- 

atilutions.  Hj  Johh  Faamcih  MAaoiBB, 
M.1'.  With  a  Portrait  of  Pope  Pius  IX. 
Post  Sco.  price  10s.  6d. 

Maitland.— The  Cborch  in  tho  Cata- 
combs :  A  Description  of  the  PrimitiTC 
Cburoli  of  Borne.  Illuatrated  by  its  Sepul- 
ohial  Bemains.  fiy  the  Ber.  CbasliS 
Uaitlasd.  New  Edition  j  with  aereral 
Woodcuts,    8to.  prif*  14a. 

Ont-of-Doora  Drawing.— Aphorisms  oa 

Drawing.  Bv  the  Ebt.  S.  C.  Mijjs,  M.A. 
of  Balliol  CoUege,  Oxford  ;  Yicar  of  Broad- 
nindaor,  Dorset.     Post  8ro.  3b.  6d. 

Mrs.  Mairet's  Conversationa  on  Chetnis- 
tiy,  in  which  the  Elements  of  that  Science 
■re  familiarly  e^lained  and  illuatrated  by 
Experiments.  New  Edition,  enlarged  and 
improTed.    2  vola.  fcp.  8to.  price  14*. 

Kn,  Xareet'i  CnxvenationB  on  Natonl  Phi- 
losophy, in  which  the  Elements  of  that 
Science  are  familiarly  explained.  New  Edi- 
tion, enlarged  and  corrected :  with  28  Platea. 
Top.  8to.  price  lOs.  6d. 

HarUnean.— Endeavonrs  afterthe  Chris- 
tian Lifo :  Diacourees.  By  Jakeh  Mae- 
HKXac.    2  Tola.  post  8to,  7s.  6d.each. 

KarUnean.— Hymni  for  the  Christian  Ohureh 
and  Home.  Collected  and  edited  hy  Jaues 
KAXTINSA17.  naenth Edilion,Z2-aio.Z».GA. 
oloHi,  or  5a.  calf  1  Fifth  Editioa,  32ni0.  Is.  4d. 
doth,  or  la.  Sd.  Toan. 

KartxoMiL— KisosUanies :  Compridnf  Ewaya 
on  Dr.  Friestley,  Arnold's  Life  and  Corrt- 
mndtnee,  Otuinh  and  Stale,  Theodore 
Parker's  Dmount  of  Beligien,  "  Phases  of 
Pailh,"  the  Church  of  Enghmd,  and  the 
Battle  of  tba  Omrobea.  B7  Jaxba  AUb- 
XDiBAiT.    Foat  6vo.  9s. 


Maonder's  Scientlflc  and  Idteraty  Treft- 

enry  :  A  new  and  popalar  Encyck^McUa  of 
Science  and  ths  Bdles-LeCtTee ;  indndiiig 
all  branches  of  SoiniM,  and  erery  eutject 
connected  with  Ii(t«Tatiire  and  Ait.     New 


Maiuder's  Biographical  Treasury ;  con- 
sisting of  Uemoin,  Sketches,  and  brief 
Notioes  of  shore  12,000  Enunent  PerwHis  of 

All  Ages  and  Nations,   from  the  Earliest 
Period  of  History :  Forming  a  now  and  oom- 


Mannder'B  Treaauijr  of  Knowledge,  and 


uah  DictioDary  and  Urammar,  a  Llmrenal 
Qai«tteer,  a  Classical  Dicdonai;,  a  C3irOTK>- 
togy,  a  Law  Dictionary,  a  ByiM^ksis  o£  tin 
Peerage,  rmmerous  useful  Tebies,  Ac  New 
Edition,  carefully  rerised  and  ctuvsctcd 
throughout :  With  Additioua.  Fcp.  Sro. 
lOi.  cU>th;  bound  in  nan,  12*.]  calf;  12«.6d. 

Uatmder's  Treasmr  of  Natural  Histoir; 
or,  a  Popular  Dictionary  of  Animated 
Nature :  In  which  the  Zoolo^cal  Character- 
istics that  distinguish  the  difliwent  CSasaea, 
Qenen,  and  Species,  are  oombined  with  a 
variety  of  interesting  InfbnnatioB  iUaatntira 
of  the  Habits,  iDstiuots,  and  Oennal  E^- 
nomy  of  the  Animal  Kingdom.    With  900 

.  Woodouta.  New  Edition.  Pep.  8*0.  price 
10s.  cloth  i  rpan,  12s. !  oalf,  12s.  6d. 

Uaunder's  Historical  Treasniy ;  com- 

B rising  a  Qenenl  Introdnotory  OoUiite  of 
niversal  History,  Antuent  and  lladem, 
and  a  Series  of  separate  Histories  <if  every 
principal  Nation  that  exiaU  j  tLeir  fiise, 
Progreas,  and  Present  Condition,  tbe  Moral 
and  Social  Character  of  their  respective  In- 
babitanta,  their  Belicion,  Maanen  and  Ca>- 
toma,  &c  New  Edition  ;  revised  through- 
out, with  a  new  QbnekaI:  IspkX.  Fep.  Svo. 
10a.  cloth  I  roan,  12a. )  oal^  12s.  6d. 

Maunder'a  Geographical  Treasoty.— 
The  Treaauiy  of  Geography,  Fhnical,  His- 
torical, Deseriptivo,  and  Politioal ;  eontain- 
ing  a  succinct  Aocoont  of  Every  Conntiy  in 
the  World  r  Preceded  by  an  Introductory 
Outline  of  the  History  of  Geograp^n';  a 
Pamiliar  Inqiurj  into  tiie  Varieties  of  Bace 
and  Langui^  exhibit rd  by diStfent  Nations; 
and  a  View  of  the  Keletinns  of  Geography 
to  Astronomy  and  the  Physioal  Snences. 
Commenced  by  the  late  Samuel  HAVNDElt ; 
oompleted  by  Wiluaji  Hvsrbs,  F.B.Q.S., 
late  Frofesaor  of  OoogTaphy  in  the  College 
for  Civil  Engineen.  JVnn  Edition  ;  with  7 
Kapi  and  IG  Sleel  Plate*.     Fcp.  Svo.  lOn. 


doth;  t 


1,  IZt.  i  calf,  12e.  6d. 
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Melville. —The  Confidence-Hail :  His 
Uasquerade.  By  Hbuuh  Hblttlli,  Au- 
thor of  T^pee,  Onao,  &c.    Fop.  Sro.  6s. 

MerivEtle.  —  A  HiEtory  of  the  Romans 

ander  the  Empini,    By  the  Bur.  Cb*bijeb 
UlsiTALR,  B.D.,  late  Fellow  of  St.  John's 
CoDegft,  Oambridge.    Bra.  with  Hapt. 
Voli,  t.  anil  II.  csmiirMra  (In  HEiIoit  to  tin  r>]]  at 

JuHtaCaiar.   SccfadS^Uoo Ml 

Vcd.  III.  U  the  HUUJitamtBt  or  11m  Jfonintar  br  Air 
ffuau.    BMonil  Bdltlon It). 

MerlTale.— The  Fall  of  theBomanRepnh- 
lie;  A  Short  History  of  the  I^st  OmiMTj  at 
tha  Oommonwvalth.  By  the  Ber.  C.  Mnti- 
TAU,  B.D.,  Ut«  FeUow  of  St.  John's  Collwe, 

CuDbridge.    New  Edition.     ISmo.  It.  Gd. 

][«rinl*.~AB  Aooomt  of  Oh  Lift  tnd  L«tt«n 
of  Cioero.  Trkmlated  from  the  Qermui  of 
Abikkii  ;  and  Edited  by  the  Ber,  Ceablk 
UsBiTALK,  B.D.     ISmo.  Se.  6d. 

Merirale  (L.  A.)— Christian  lUcords:  A 
Short  History  of  Apostolic  Ag«.  By  L.  A. 
UsBirALS.    Fop.  8to.  7b.  6d. 

Hiles.— The  Hone's  Foot,  and  How  to 
Keep  it  Soand.  Migilh  Sditun ;  with  aa 
Appendix  on  Shoeing  in  general,  snd  Hnnteit 
in  partiFukr,  12  Flatei  and  13  Woodonts. 
By  W.  MiLie,  Baq.  Iiaporial  8ro.  IS*.  6d. 
•,*  TwDCkaUorlloIlelao(OirFonFHt,ND.l.SMyt>r 

^UPwvoM,  No.  LstDd  hOA  LHMir,  OB  Kr.  Mlbf'i  iibu. 

DkHj  ballad,  price  u.  neb. 

Wlei.— A  rialn  TnfttlM  on  Sorf»41ieatitg. 
^  William  MitM,  Beq.  With  Plates  and 
Woodonts.    Small  4to.  price  6s. 

Winer's  History  of  the  Chnrch  of  Christ 

Witb  Additions  by  the  late  B«t.  Iiaao 
UiuiXB,  D.D.,  F3.8.  A  New  Edition, 
rerised,  with  additional  Notes  by  the  Ber. 
1.  Q&AHTHAif,  B.D.    4  -tiAm.  8to.  pride  CSs. 

Montgomery.— Memoirs  of  the  Life  and 
Writings  of  Jamei  Montgomery :  Including 
Sdeotionsfrom  hi»  Correjponi'  " 


Josn  Hou-iitD  and  Jakzs  Svtittrt.  Wit 
Fortraiti  and  Tignette*.  7  Tola,  pott  Bto. 
price  £3.  13s.  6d. 

James  Hontgonwry's  Poetical  Works: 

Odlectire  Edition ;  with  the  Aathor'a  Aoto- 
biorraj^ical  Prehoas,  complete  in  One 
T^iDte;  with  Fortrait  and  Tigmtta.  Square 
crown  8to.  price  lOs.  Ad.  oloth  i  moroooo, 
£1b  — Or,  in  4  roll.  fop.  8to.  with  FcMrait, 
d  7  other  Plates,  piioe  11a, 


Moore.— The  Power  of  the  Sonl  over  the 

Body,  coneidered  in  relation  to  Health  and 
Morals.    By  Gbobob  Mookk,  M.D.     Kfti 

Editimt.    Pep.  Bto.  8i. 

"II  Bhow)  tint  unless  I  between  miad  aoil  bodf 
the  iii«»rd  principle  be  ]  so   neeeMiry  la   bmnm 

duiip1in«],  purldEd,  anil    enjoirinent We  woold 

eulighleneJ,  *ain1y  must    u;r.  Read  the  book." 
we  leak  for  llial  birmony  | 


■eon.— The  Uh  of  tlie  Body  In  rdaOon  to  the 
Mind.  By  Geobsi  Uoobb,  M.D.  2^d 
EdilioH.     Fcp.  8to.  6a. 

Moore. —Memoirs,  Jonmal,  and  Corre- 
spondence of  Thomas  Moore.  Edited  by 
the  Ruht  Hon.  Iiobd  Jobit  Rtrsuu,  U.P. 
WithFonnits  and  Vignette  Illaatrationa. 
8  Toll,  post  8to.  prioe  10s,  6d.  each. 

Thomas  Hoore's  Poetical  Works :  Com- 
prising the  Author's  recent  Introduotions 
and  Notes.  The  Travelln't  Sdition,  com- 
plete in  One  TolumB,  printed  in  Eubj  Type  j 
with  a  Portrait.  Crown  8to.  12».  6d.  cloth  j 
morocco  by  Hayday,  £li. — Alio  the  lA&rarg 
Edition  complete  in  1  lol.  medium  8to.  with 
Portrait  and  Tignette,  21s.  cloth  ; 


Moore.  —  Poeti?    and    Pictnres    from 

Thomas  Moore :  Being  Selections  of  the 
most  popular  and  admired  of  Moore's  Poems, 
oopiou)^  illustrated  with  hiulily- finished 
Wood  Engravingi  from  original  Dcsigne  by 


r,4.H.A.   HinBiwB  \(-Ei 


Moore's  Epicurean.    New  Edition,  with 

the  Notea    from    the  coIleoliTe   edition    of 
Hoere't  Porlical  Worii  i  and  a  Vignette  en- 


Moore's  Soi^,  Ballads,  and  Sacred 
Songs.  New  Edition,  printed  in  Ruby 
Type  g  with  the  Notes  from  the  oollective 
edition  of  Maem'i  Poeticai  Worki,  and  a 
Tignatte  from  a  Design  by  T.  Civawick,  B.A. 
Mmo,  Ss.  6d  —An  Edition  in  IGmo.  with 
Tignette  by  R.Doyle,  prieo  So.)  orl2*.6d. 
morocco  by  Hayday. 


L:,.„i,.^..„Coogle 


ITEW  WORKS  Jin  NEW  EDITIOlTa 


Hoore'8   Lalla    Bookb :    An  Oriental 

Bomuiee.  With  18  higlil^-floiahed  St«el 
Plates  &oin  Original  Tiemgni  b;  Corbould, 
Meadow*,  uid  Stepbuioff,  engnTed  imdeF 
the  guperintcndence  of  the  late  Charles 
Heath.  K««  Edition.  Square  crown  Bra. 
price  16s.  cloth  t  morooco,  28>. 

KMn*!  Idlla  BmUl     ITaw  Edltina,  prlntad 

in  Euby  I^pe  j  with  the  Preface  and 
Notes  from  the  collectife  edition  of  Moorifi 
Poetical  Worit,  and  a  Prootispiece  from  ■ 
Dengn  tn  Eenn;  Meadova.  32mo.  2b.  6d. 
< — An  Etution  in  16mo.  with  Vignette^  6>. ; 
or  12a.  6d.  morocco  bj  Haydaj. 

Hoore's  Irish  Melodies.  A  Hew  Edi- 
tion, with  18  higMy-finished  Steel  Flatea, 
from  Original  Deigns  by 


r.  p.  tim,  B.A. 


oe21s.sloth;orSle.f 


Moen'i  IilA  Kelodiei,  printAd  isBnhyTypc; 
with  the  Prefece  and  Botes  from  the  col- 
loctiTB  edition  of  Moorft  Foflieal  Warkt,  the 
AJfertiaemcnte  originally  preflied,  and  a 
Portrait  of  the  AuChor.  SZmo.  2>.  fid. — 
An  Edition  in  ISmo.  with  yignott«,  Si.j 
«r  lHa.  6d.  moroooo  by  Hsydaj. 

Koon'i   Iriih  Kelodlet.     IUBitnt*d  by  D. 

MaoUie,  BA.  New  Edition)  with  161 
Designa,  and  the  whole  of  the  Letterprsas 
engrmred  on  Steel,  by  F.  P.  Beoker,  Snper- 
Toyal  8to.  3t(.  6d.  boardi  ]  £9.  ISe.  Sd. 
morocco  by  Haydaj. 

Hoore'e  Irish  Melodies,  the  Hnsic  with 

the  Wordi;  the  STmphonies  and  Aooom- 
MDiments  by  Sir  John  Stcvenaon,  Maa.  Doc 
Completein  One  Volume,  umall  Muaic  sii«, 
convenient  and  legible  at  the  pianoforte,  but 
more  portable  than  the  osnat  form  of  1/ta- 
rieal  publiDBtioni.  Imperial  8to.  81s.  6d. 
doth ;  or  42i.  hftlf-bound  in  morocco. 

Moore.— The  Crosaes,  Altar,  and  Orna- 
ments in  the  Clmrclies  of  St.  Paul's,  Znights- 
bridge,  and  Sf.  Bam  abas,  Pimlico:  Aeon- 
dBe  Report  of  Ibe  Procecdinga  and  Judg- 
menti  in  the  Cases  of  Westerton  r.  Liddell, 
Borne,  and  othera,  and  Beal  v.  Liddell, 
Parke,  and  Evana  ;  aa  heard  and  determined 
by  the  Conaiatory  Conrt  of  London,  the 
Arches  Court  of  Canterbun,  and  the  Ju- 
dicial Coinmitl«e  of  H.M.  Moat  Hon.  PriTj 
Council.  By  EninriTD  F.  Moooa,  Biq., 
M.A,,  Barristar-at-Law.  Hoyal  6to.  price 
12*.  clolh. 


UorelL— Elements  of  Psychology :  Part 


Morning  Clouds.  [A  book  of  practical 
ethiua,  in  form  of  letters  of  coudhI,  en- 
conragement,  and  aympathy,  specially  ad- 
dressed to  young  women  on  their  cDlrance 
into  life.]    Post  8to.  price  7a. 

Moseley.— The  Mechanical  Prindples  of 


Memoira  and  Letters  of  the  late  Colonel 
AsmHB  S.  H.  MoTiTTAnr,  C.B.,  Aide-de- 
Camp  to  tho  Qaeon,  and  Adjutant- Qeneral 
of  Her  Majesty'a  Forces  in  India.  Edited 
hy  Hn.  MOTTHTAIK.  With  a  Portrait  drawn 
on  Stone  by  B.  J.  Lun:,  A.E3.A.  Post 
6to.  Bs.  Sd. 

Mnre,  — A  Criticid  History  of  the  Lan^ 
gnage  and  Litarature  of  Ancient  GrenecL 
By  Whjujlh  Uxna,  ii^.  of  Caldwell. 
SoDond  Edition.    Tola.  I.  to  III.  Bn>.  price 

•  S6b.  I  Vol.  IV.  price  IGt.  i  ToL  T.  price  ISs. 

Murray's  Encyclopsdia  of  Oet^raphy ; 

compriaing  a  oomplete  Daaoription  of  the 
Barth  :  Exhibitfaig  iU  BelatioD  to  tbs 
Hsarenlj  Bodies,  itj  Physical  Straotwe,  ths 
Natural  Hisloiy  of  each  Country,  and  the 
Induitry,  Oominaree,  Political  Inadtntioiis, 
and  Ciiil  and  Social  SUte  of  AH  Nations. 
Second  Edition  {  with  82  Maps,  and  npwards 
ofljOOO  other  Woodcuts,    firo.  price  60s. 

Heals.  —  The  Closing  Scene ;  or,  Chris- 
tiani^  Kod  Infidelity  ooatrasted  in  the  Last 
Hours  of  Bamai^bb  Parsons.  !^  the 
BeT.S>aKiirBNxii^M.A.  New  Editions. 
8  Tola.  fop.  8*0.  price  6s.  each. 

Oldacre.— The  Last  of  the  Old  Squires. 

A  Sketch.  By  Csdkio  Ou>acre,  ^^.i  of 
Sax  -  Normanbur?,  aometime  of  C£iiat 
Chnrch,  Ozon.    Crown  Bto.  prioe  9s.  6d. 

Osbom.  —  Qnedah ;  or,  Stray  Leaves 
from  a  Journal  in  Malayan  Waters.  By 
Captain  SaxxiXD  Omiour,  K.N.,  C.B., 
Author  of  S&ay  Lean  fmat  aa  Aretic  Jimr- 
Kill,  and  of  the  Narralm  ofthe  Diteetery  ^ 
(he  Norfh'Wat  Paucgt.  With  a  odoaied 
Chart  and  tinted  lUuatmtiont.  Post  Sro. 
prioel0a.6d. 
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Osborn.— Tbe  DlBcover;  of  the  North- 

Weat  Fasuse  by  E.lf.S.  iMveitigtilor,  Cap- 
tain K.  U'CbuxB,  1850-1054.  Edited  by 
CapUin  Shbbikd  Obbobit,  C.B.,  from  tbs 
Jjogi  and  Joumili  of  Csptsin  B.  M'Clure. 
Second  EditioD,  roriied  ;  Kith  AdditionB  to 
tba  Chapter  on  the  Hj'benuitioii  of  Anim^ 
in  the  Arctio  B^ons,  >  Oeologicnl  Paper 
by  Sir  BonxBicK  I.  Hckchibok,  a  Fortroit 
of  C^tain  Ifdore,  a  coloured  Chart  and 
tintea  Illmtratiojia.    Sto.  price  ISe, 

Owen.— Lectures  on  tb«  Comparative 

Anatomy  and  FhynologyofthelnTertebrate 
Animals,  delirered  at  the  Boral  Ctdlege  of 
SnrgaoDi.  By  Bioeabu  Owbit,  fIb.S., 
Hunterian  Profeaior  to  the  College.  Second 
Edition,  with  836  Woodoati.    Sto.  21e. 


FrofMwn  Owan'i  LaotnrM  on 

Anatomy  and  Physiology  of  the  Vertebrate 
Animals,  delivured  at  tbe  Boval  College  of 
Sii>^eDnEinlS44andlS46.  With  numeroiu 
Woodcnts.    Vol.  I.  8to.  price  1*». 

Hemoirs  of  Admiral  Parry,  the  Arctic 
NaTigator.  By  his  Son,  the  Siev.  E.  Pabbt, 
M.A.  of  Batliol  CoUwe,  Oiford ;  Pomeitio 
Chapiaio  to  the  Lord  Biiliop  of  London. 
l^ird  Edition  i  with  a  Portrait  and  colonred 
Chart  of  tho  North-Wcst  Passage.  Fcp. 
Sto.  price  B*. 

Dr.  Pereira's    Elements    of    Materia 

Mediea  and  Thenpentiei.  Third  Edition, 
enlarged  and  improred  from  the  Author's 
Materials,  by  A.  3.  Tayiab,  VLJ).,  and 
a.O.E»w,M.D.i  WithnumeronaWood- 
enta.  Vol.  L  Sto.  28a.)  ToL  II.  Fart  L  21a.  j 
Toi  IL  Fait  U.  X4«. 

Ht,  Fndn'i  I«ataMt  ou  FolaiiMd  light, 
together  with  a  Leotun  on  the  Microscope. 
2d  Edition,  enlarged  from  Material*  left  by 
the  Anthor,  by  the  Bcr.  B.  Poimx,  M-A-, 
&0.    Fcp.  ftto.  with  Woodouti,  7i. 

Perry.— The  Franks,  from  their  First 
Appearance  in  Hiatory  to  tbe  Death  of  King 
Fepin.  By  Wii.tkb  C.  Fibsi,  Bsrriiter- 
at-Law,  Doctor  in  Philosopby  and  Uaatar 
of  Aria  in  the  17nireriity  of  Qdttingen. 
8to.  price  12a.  6d. 

Pescbel's  Elements  of  Fbysics.  Trans- 
lated from  the  Oennan,  with  Ifotea,  by 
K.  Wmt.  With  Diagrams  and  Woodcuta. 
S  Tola.  fhp.  Sto.  21«. 


debes,  Ceram,  the  Moluoeas  &o.,  California, 
Panama,  Pern,  Ecuador,  and  the  United 
BUtee.    2  Tol*.  post  Bto.  2ir. 


Phillips's  Elementaiy  Introduction  to 
Mineralogy.  A  Sew  Edition,  with  extensiTe 
Alterations  and  Additions,  by  H.J.  BboOKB, 
F.R.8.,  F.Gt.a. ;  and  W.  H.  MitLiB,  MA., 
7.0.5.  With  numeroua  Wood  EngrsTinn. 
Poat  8to.  ISa. 


Phillips.— A  Ctnide  to  Geology.  By  John 
PHiiJJFa,M.A.,F.B.S.,F.a.S.,io.  Fomth 
Edition,  corrected  to  the  Freaant  Tine  | 
with  4  PUtea.    Fop.  8to.  5a. 

FUll^— ngnre*  and  DtaariptlMU  of  the 
PalMotoio  Folrils  of  Cornwall,  Devon,  and 
Weat  Somerset ;  obaerrad  in  the  ooone 
of  the  Ordnance  Geological  SnrTn  of  that 
DittRot.  ByJoHvPBiLLiFB,F.R.S.,F.C1.8., 
Ac    Sto.  with  60  Platea,  price  Sa. 

Piesse's  Art  of  Perfhmeiy,  and  Methods 

of  Obtaining  the  Odours  of  Plants  :  With 
Instruction!  fortheMsnuraotureof  Perfumea 
for  the  Eandkercbief,  Scented  Powder*, 
Odoroua  TinegBTB,  Dentifrices,  Pomatums, 
Cosmjtiquce,  Perfumed  Soap,  Ao. }  and  an 
Appendix  on  the  Coloun  of  Flowers,  Arti- 
ficial Fruit  Essences,  Ao.  Secmd  Edilion, 
reTiaad  and  imprOTeil ;  with  46  Woodcuta, 
Crown  8to.  8s.  Gd. 

Captain  Portlock's  Report  on  the  Geology 

of  the  County  of  Londondorry,  and  of  Parts 
of  l^rone  and  Fermanagh,  examined  and 
deaonbed  under  the  Authori^  of  the  Maater- 
Gmieral  and  Board  of  Oidnmoe.  Sto.  witli 
48  PUt«s,  price  24*. 

PowelL— Essays  on  the  Spirit  of  the 
IndoctiTe  Fhiloaophy.  the  Unity  of  Worlda, 
and  the  Philosophy  of  Creation.  By  the 
EeT.BAJ»NFowBLL,M.A.,F:R.a.,F3.A.S., 
F.O.S.,  Barilian  Profeasor  of  Geometry  in  the 
UniTeiBity  of  Oxford,  Second  Edition,  re- 
Tiaed.   Crown  8to.  with  Woodcuts,  12a,  Sd. 

Fycroft's  Coarse  of  English  Beading, 
adapted  t«  ererr  taate  and  oapaoity  i  With 
Literary  Anecdotea.  New  and  oheapw 
Edition.    Fcp.  Sto.  price  C«. 

Bukes.— A  Portion  of  tbe  Joniaal  kept 

\n  Thoiub  BaiKsa,  Esq.,  from  1631  to  1S47: 
(Wpriaing  Hamh^Kence*  of  Social  and 
Pohtioal  Life  in  London  and  Paris  during 
that  period.  Yols.  I.  and  II.  (Steoud  Edi- 
tioa),  poat  Bto.  21b.;  Tola.  UI.  and  IT. 
with  Inder,  completing  thework,  prioe  Sis. 

Beade.  —  The  Poetical  Works  of  John 
Edmund  Heads.  New  Sdition,  rerited  and 
corrected ;  with  Additional  Poems,  4  toIs. 
fcp.  Sto.  price  2te. 
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KBW  WOttKB  ASB  ITBW  EDITIOBB 


Dr.  Beece's  Medical  Gnide :  Compririsg 

B  complete  Modern  Dupeusator^,  .and  a 
Fn«l»oal  TrettiM  on  the  dietinguishing  3  jinp- 
tome,  Caiuet,  Prerention,  Cure,  Bid  Pallia- 
tion of  the  DlMMM  incident  to  the  Human 
rramo.  SerentMnth  Edition,  corrected  and 
enlai^«d  by  tlie  Author's  Son,  Dc.  H.  Bbbcb, 
U.B.O.S.,  &c.    8to.  12>. 

Rich'B  ninstrated  Ccnnpanion  to  the 

lAtin  Dtetionaiyuul  Greek  Lexioon :  Forni- 
ins  «  GloBsary  of  all  the  WordB  repreMnting 
VSible  Objeota  connected  with  tlie  Arte, 
Msnufaotorea,  and  Erery-Da;  Life  <rf  the 
Anoieata.  With  about  2,000  Woodcuts 
from  tlM  Antique,    Cost  8to.  Sla, 

Bichardson.  —  Fourteen  Tears'  Expe- 
rience or  Cold  Wuler :  ICa  Ueea  and  Abuies. 
£t  CnplainM.  BlCHiBDSOH,  lute  of  the 
4th  Light  Dragoons.  Poet  8vo.  wilh 
Woodcuts,  price 


"Tlie  tint    object   o 
CqMilo        KIcbaniion'i 


lydropilby.    Caii-  [  te 


burca 


BorBStmuisMp  ;  or,  ths  Art  of  Biding 
and  Hana^Dg  a  Hone,  adapted  to  the  Ooid- 
■nce  of  Iiadiei  and  Qentlemm  on  the  Boad 
and  in  the  Field  i  With  Inttnielioiu  for 
Breaking-in  CoItB  and  Youne  Hones.  £7 
CiFTMH  BjokaBDSOV,  late  of  the  ith  Light 
Dn^ootu.  With  G  Plates.  Square  orown 
8to.  141. 

Houuhold  Prayors  for  Four  Weeks; 

With  additional  Pnjers  for  Special  Ooca- 
aioDB.  To  whioh  ii  added  a  Course  of 
Scripture  Beading  for  Every  Day  in  the 
Year.  By  the  Ber.  J.  E.  Biddlb,  M.A., 
Incumbent  of  St,  PliiUp's,  Leokhampton. 
Crown  Sto.  price  8>.  6d. 

Uddle'fl  Complete  Latin-Engllab  and 

Enalish-Latin   Dictionary,  for  the  use  of 
OoUegea   and   Schools.      iiev  and  cheaper 
.  SJitiOK,  rsviied  and  oorreoted.    Sto.  Xls. 
a.»»id.   rnwKqilWi-UiliiDlalniuT,  nu 
"•»"~™*    \Ttal3ji-liiiBltahDlcUonMJ,  lifc 

Bldfflt*!  Dlunnid  T^Hw.Hngiiah  DletloiuTy. 
A  Guide  to  the  Meaning,  ftnaUty,  and 
right  Accentuation  of  Latin  ClassioBl  Words. 
B«jal  82mo.  price  4«. 

Blddle's  Copious  and  Critical  Latin- 

English  Leiioon,  founded  on  the  Oeiman- 
Latln  Dictionariei  of  Dr.  William  Freiind. 
Svw  gnd  eiMftrE^tum.   Pa«t4t«.  SI*.  6d. 


Rivera's  Boae-Anuteor's  Goide ;  contain- 
ing ample  Deacriptioiuof  aUtbeflnelaading 
Tariatiea  of  Boaee,  regularly  daaaed  in  their 
respeetire  Familiea ;  Uwir  Biatnrj  and 
Mode  of  Cultota.  FifUi  Edition,  corrected 
and  improTod.     Fop.  8to.  Ba.  6d. 

Dr.  £.  Bobinaon's  Greek  and  English 

Leaioon  to  the  Greek  leatament.    A  New 

Edititm,  reriaed  and  is  great  part  m-written. 

Sto.  price  18i. 
Mr.  Henry  Bogers'a  Essays  aelectedfrom 

Contribuliooa    to    the    XdiniarffA    Beviac. 

Second  axje^iAipiv  Edition,  with  Addition*, 

3  Tola.  fcp.  8ro.  21s. 
Dr.  RogeVs  TheBanms  of  En^lflh  Words 

and  Phrases  classified  and  arranged  so  as  to 
the  Eipresaiun  of  Ideas  and  ai 


Booalds's  Fly-Fiaher'a  Entoinol<^ ; 
With  coloureot  Bepresentationa  of  the 
Katoral  and  Artificial  Insect,  and  a  few  Ob- 
aerv-atLons  and  Instructions  on  Trout  and 
Orayling  Fiihing.  Fifli  £ditiom,  thoroughly 
revised  by  auEiperienoedPlj-Fisher;  with 
20  new  cobured  Platea.    8to.  Ila. 

Rowton's  Debater :  A  Series  of  complete 

Debates,  Outlines  of  Debates,  and  Questions 
Ibr  Duicastiun  i  with  ample  Befercnceslolhc 
best  Boimas  of  Information.  Hew  Edition. 
Fcp.  Sto,  6s. 

The  Saints  oar  Example.  By  tbe  Aatltor 
of  Zelleri  I0  my  UHbtomi  FtUadi,  &e.  Fcp. 
8to.  price  7j. 

Scherrer.— Travels  in  tho  Free  States  of 
Central  America :  Hicaiwua,  Hoodurai, 
and  San  Salrador.  By  Dr.  Gasi,  Scbzkzbk. 
With  a  coloured  Map.    %  toIs.  pott  8to.  16a. 

"Owtnl  Aniidn  la  not  {  imtsotniWtbiiart md Umdj 
ui  Inrllbw  plus  for  tht  now  awbiiliM  In  a  buniBut 
Inngliiii    inviltar.      Thi    la  a  flttlw  bcml;  idob  n- 


Lnnsi   Ibod  Ij 


sa^si 


.   .  ,  _.^f&tlMUAtafacwiU 

UahoHdi  nun-   staiklBakwErAlHaitM 
ni  DclUiic  fib  1  haftnc  a  hudand  baiinkii 

ty  ii  uft.  JK    Hlk  oTtt.    BM  tei^K 

Buhk*  or  dfflAtful  ftddltj,  I  Inani  tnn&t  m 

1„  . 1  ^  ken  ^MiSSi    jaatm  U  >v  ki  a_ 

and  nnjnr.  1  tncki  br  baroBl  th 
-nptUed  lo—  '  -'  •■-  -'-■■'—•  


Dr.  L.  Bchmltz'a  Hlstoiy  of  Greece,  from 
the  EarUest  Times  to  the  Taking  of  Corinth 

S'  the  Bomans,  B.C.  146,  mainly  baaed  upon 
isfaop  ThiriwaH's^istoiy.  FbtrtkEditiim, 
with  Dupplementary  Qiaptan  on  the  Lite- 
ratore  and  the  Arts  of  Ancient  Ghrceoe  ;  and 
illustrated  with  a  Map  of  Athens  and  137 
Woodcuts,  designed  from  the  Antique  by 
O,  Sebarf,  /im.,  F.B.A.    l&no.  7a.  6d. 
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PUBUSEED  BT  LONQUAN,  BBOWlf,  a 


ScriTenor's  Histoir  of  the  Iron  Trade, 

n«in  tha  Sariistt  B«c«i4i  to  the  PrcMtit 
Period.  New  BdiUon,  eotraoted.  Sto, 
price  10s,  6d, 

Sir  Edward  Seaward's  Harratire  of  his 
Shipwreck,  and  oonasqumt  DIicotbi^  of 
certsin  lilanda  in  the  OiribbeMt  S«b. 
Third  Edition.  2  Toli.  poet  8to.  21b.— An 
AxBinmam,  in  I61110.  prie*  2i.  6d. 

The  Sermon  in  the  Mount.  Printed  by 
O.  Whittingham,  imiformlj  with  the  Thnti 
Biile ;  bound  and  clasped,    6lino.  Is.  6d. 

Sewell.— Amy  Herbsrt.    By   a   Lady. 

Edited  hj  the  Iter.  Willuh  Siwem.,  B.D., 
Tellow  aad  Tutor  of  Exeter  College,  Oxford. 
Mew  Edition,     Fcp.  8»o.  price  6s. 

SewelL-The  Earl's  Daoghter.  By  the 
Author  of  Amv  Herbert.  Edited  by  the  EeT. 
W.  Sewbll,  B.D.    2  Tols.  top.  8?o.  9i. 

SeweU.  — Gertrude:    A  Tale.    By   the 

Author  of -imy  fferSerf.  Editedby  thaRer. 
W.  Sewbll,  B.D,     Fcp.  8to.  price  6s, 

Sewell.  —  Hai^aret  FercivaL  By  the 
Autlior  of  Ami/  Herbert.  Edited  by  the  Ber. 
W.  SinBU,  B.D.  2  vols.  fcp.  Sto.  price  12s. 

By  the  tern*  Author,  Utie  SJMoni, 
Ivera.    9  Tola.  fbp.  Sto.  price  12i. 
CiereHkU.   2  toU,  fdp,  Sto,  price  IXa. 
Eathuine  Aabton.   2  toIs.  fop.  Sto.  12s. 
The  Xzpenenos  of  Life.   fop.  Sto.  price  la.  Sd, 
Laneton  Parsonage :  A  Tale  for  Children,  on 

the  PrftcticalUieof  a  portion  of  tbe  Churcb 

Cateoliiim.    2  toIb.  fop.  Sro.  price  lis. 
Beading*  for  Erery  Day  in  Lent :   Cemidled 

&om    the  Writings    of    Bibhof  Jz&an 

T.1TLOB.    Fcp.  Bro.  price  5*. 
BeadiBga  toralEenfh  prepaistarytoOonflrma- 

tioD :  Compiled  from  the  Works  of  Writers 

of  the  Early  and  of  the  English  Ohui«h. 

Mew  and  cheaper  Edition.    Fop.  8to.  4a. 


Bowdler's  Family  Bhakspeare:  InwMch 

nothing  ii  added  to  the  Original  Text ;  but 
tboae  words  and  eipreseiom   are    emilted 


gmred  on  Wood  from  original  Designs  by 


IfeK  Editim,  printed  in  a  more  oouTenient 
form.  6  Tols.  fcp.  Sto.  prioe  80*.  cloth  j 
leparstely,  5>,  each. 


Sharp's  Hew  British  Gazetteer,  or  Topo- 

grspliical  Dictionary  of  the  British  Island* 
and  Narrow  Seu  ;  Ckimprising  oonoise  De- 
scriptions of  about  Biitj  Thousand  Places, 
Seats,  NaturalFntures,  and  Objects  ofNole, 


from  tlie  maH ;  atid  iiot  only 
ot  tlia  coun^'  i:lveu  lii  wbLdi 


Ihe  Jiydiwnti'liv    iluui    ihe    bulhloat  oC  Us 
Ml  KlDftloiii,  nod   dau."  Examiiu. 


Short  Whist;  its  BJae,  Progress,  and 

L«wa;  With  ObserTatioDstomalieHuy  onea 
Wbist-Plajer,  Containing  also  tho  Laws  of 
Piquet,  Cauino,  Ecarto,  Cribbsge,  Baok- 
gumnon.  By  Major  A.  New  Edition  ;  to 
which  are  iiddod.  Precepts  for  l^roa,  by 
lira.  B,     Fcp.  8ro.  8s. 

Sinclair.  —  The  Journey  of  Life.   By 

Cathbbinb  aiHCLAiE,  Author  of  The  Buti- 
Htetc/Li/t.     "Sell  Edition.    Fcp.STO.  Es. 

Sir  Roger  De  Coverley.  From  the  Spec- 
tator. With  Notes  and  Illustrations,  by 
W.  HiHBT  Wilis  1  and  12  Wood  EngraT- 
ingg  from  Designs  by  F.  TATTJa.  Second 
m»d  cheaper  Edition.  Crown  8to.  10b,  6d.  j 
or  21s.  in  morooco  bf  Hayday. — AnBdilion 
without  Woodcuts,  tn  16mo.  price  Is. 

The  Sketches:  Three  Tales.    By  the 

Anthors  of  Jmy  Herbert,  The  Old  Man'i 
Home,  and  Haictttoxe.  Tbe  TMrd  Editio*  ; 
with  6  Uluitrations  in  Aquatint.  Fcp.  Sto. 
prioe  4s.  6d.  boards. 

Smee's  Elements  of  Electro-Uetallui^. 

Tliird  Edition,  rorised,  corrected,  and  con- 
■iderably  enlarged  I  with  Electrotypes  and 
numraous  Woodcuts.    Post  8to.  10b.  6d. 

Smith  (G.)  — History  of  Wesleyan  Me- 
thodism:  Tol.  T.  Wesley  and  hie  Time*. 
By  OBOBaK  Smith,  F.A.S.,  Member  of  the 
Eoyal  Asiatic  Soi^ty,  &c.i  kuthor oi  Sacred 
A»nalt,  Br  Retearehei  into  tie  History  and 
Belpfian  of  Ma-Hitd,  &c.  Crown  8to. 
with  8  Facaimilei  of  Methodist  Society 
TickeU,  prioe  10*.  6d.  olotfa. 
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NEW  WOBKS  iHD  HEW  EDITIOKS 


8mitli(G.V.)— The  Prophecies  relating 

to  Ninerah  and  the  A^^riani.  Trttnalated 
from  the  Hebrew,  willi  Historical  Intro- 
dnctians  and  Notes,  eihibJIing  the  principal 
Besulti  of  tile  recout  BiscaToriei.  Bj 
GmoBfiB  V*jio«  Smith,  B.A.  Poit  8»o. 
with  a  Map,  price  10a.  6d.  cloth. 


NaTigation  of  the  Ancienta.  Bj 
SlOTH,  of  Jordanliill,  £h.,  P.B.S.  S-rMJii 
EJUioK  i  with  Charts  Viewa,  and  Wood- 
cut*.   Oown  8to.  8i.  6d. 

A  Hemoir  of  the  Bev.  Sydner  Smith, 
Bj  his  Daughtar,  LuiT  Hoi.i.AirD.    With 

a   Boleotioii  from   hii  Letters,    edited   by 
Mbs.  Jlchthi.  yewEtUiioH.  2 roU.  Sto.  26a. 

The  Rer.  Sydney  Smith's  UisceUftneoUB 
Works  1  Including  his  Oontributioiu  to  The 
Edinburgh  Beriaw.    Throa  Editions  i — 

I.  A  LnulT  EDinoi  (Ul*  TMirMI,  In  )  Toll.  *TI1. 

with  Fortnlc,  98^ 
1.  CompM*  '"  On  ToLcm,  with  Potnlt  imil  Tls- 

uUa.    Bquart  ogwn  Bvo.  prtoe  HI.  dotb ;  v  >0*. 

The  Bev.  Sydney  Smith's  Elementary 
Sketches  of  Mor^  Philosophy,  deliTSred  at 
the  Bo;aJ  Institution  in  tiie  Tears  1804, 
18(K>, and  1806.  Third  Edition.  Fop.Svo.Ts. 

Snow.— A  Two-Tears'  Cruise  off  Tierra 
del  S'nego,  the  Falkland  Islands,  Fetsmnia, 
and  the  BiTer  Plate.  A  NuratiTC  of  Lire 
in  the  Southern  Sea*.  By  W.  Pakkkb 
Show,  lata  Oommandsr  of  the  Uission 
Tacbt  Jl/eii  Gardner;  Anthor  of  "Vojage 
of  the  Prina  Albert  in  Search  of  Sir  John 
Franklin."  With  S  coloured  Chiuti  and  6 
tinted  Illustrations.  2  Tols.  poit  8to.  Zte. 
I  ■tth^rtw  dMnmn  of 


™o(jw»Kii«j 
H^Tloradel 


Robert  Sonthey's   Complete    Poetical 

Works;  containiM  all  the  Author's  last  In- 
trodnctiona  and  Notes,  The  lAbmry  Edi- 
tiaa,  oomplete  in  One  Volume,  with  Por. 
tnu(  and  Vignette.  Mediiun  Sro,  price  Zls. 
oloth  I  42s.  bound  in  morocco.  —  Alao,  (he 
Firif  eolltcled  Editioa,  in  10  vols.  fcp.  8to. 
with  Portrait  and  19  Vignettes,  price  36s. 

Select  Works  of  the  British  Poets ;  from 

Ohaneer  to  LoTelaoe  inolusiTe.  With 
Biographical  Sketches  by  the  late  Sobe&i 
Bouisn.    Uedinm  8to.  price  80*. 


Sonthey's  Correspondence.  —  Sdectiona 
Irom  the  Letter*  of  Bobert  Soathej,  &c. 
Edited  by  hi*  Son-in-Law,  the  Itor.  louv 
Wood  Wabtsx,  B.D.,  Vior  of  W^est 
Tarring,  Sus>ei.    4Tota.  poatSro.  price  ^a- 

nieLIlb  andComtpondeiuaotaLalBtaBalivt 
Southey.  Edited  by  hia  Son,  the  Ber. 
0.  0.  SODTsn,  HA.,  Vicu  of  Ardlejgh. 
With  Portraits  and  I^ndaeape  Illustra- 
tion*,   a  Tols.  post  Sto.  price  63e. 

Sonthey's  Doctor,  complete  in  One 
Volume.  Edited  bytheBer.  J.  W.  Wutkb, 
B.D.  With  Portrait,  Vlgnetta,  Bust,  and 
coloured  Plate.     Square  arown  8ro.  81*. 


Southey**   I 

four  Volomee.  Edited  by  the  Her.  J.  W. 
WiATSH,  B.D.  4  Tols.  square  nown  Sto. 
price  £3.  IBs. 

Ev^  Oammcmpitd-aiall.  oonpUU  In  lUtK  tamj  be 
bad  Htjant^,  u  IbDevi  ;-- 
FlIST  BllIU- CHOICE  FAfiSAOGS,JM^    ISk 
Eicon  Sum— 6PBCIAL  COLLECTIONS.  Vm. 
Triid  SiuiB-lSALmCAI.BUI>INQS.    Ul 
FoDiTB  Eiaias-ORKIINAL  MEHORAKIM,  &t.  U*. 

Sonthey's  Life  of  Wesley ;  and  Rise  and 

Crogreasof  Uethodism.  New  Edition,  with 
Not«  and  Additions.  Edited  by  the  Ber. 
0.  O.  BoDiHZT,  M.A.  2  Tola.  Sto.  with 
2  Portraits,  price  28«. 

Bpottiswoode.— A  Tarantasse  Jonmey 
throQgh  Eastern  Bnssia,  in  the  Autux       ' 


Wood  EngimTiugs,  and  Svrea  IllDatrationB 
in  tinted  lithography  from  Sketclw*  by  tha 
Author.    Post  8to.  ptioe  10*.  ed. 

Stephen.— Lectures  on  the  Histoi;  of 
France.  By  the  Bight  Hou.  Sn  Jiioa 
SmaiM,£.O.B.,IZj.D,FrofaHorof  Modem 

History  in  the  University  of  Oamlmdge. 
Third  Edition.    2  toIs.  8to.  prioe  24*. 

Stephen.— Essays  in  Ecclesiaatieal  Bio- 
gra^j ;  &om  The  Edinburgh  Eeriew.  By 
theEightHon.SiB  Juna  Stbtsek,  E.CB., 
LL.D.,  Professor  of  Modem  History  in 
the  ToiTenity  of  Ounbridge.  Third  Bdi-  ' 
Uon.    2  Tol*.  Sto.  S4*. 

Stonehenge.— The  Greyhonnd :  Beinc;  a 

TreUise  on  the  Art'  of  Breeding,  Beuiog, 


tainin^  also  Bulos  for  Ibe  Haoajtemer 
Conning  Heetings,  and  for  tbe  Ded8i< 
Courses.  By  SiOHSEBKaB.  With  fWDlis- 
pieoe  and  Woodcnt*.  Square  crown  Bto. 
price  21*.  Iialf-bound. 
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Stow. —  The  Training  System,  Moral 
Xnuning  Sctiool,  uid  Norm&l  Senunify  for 
^paring  Soboolnuuten  nod  Qoremewea. 
By  DiVTD  Stow,  Esq.,  Bommrj  Bocretary 
to  the  Olugow  Normil  Free  Seminary. 
Tenth  BditloD  ;  with  Plates  and  Woodeuta. 
Pint  6to.  price  6i. 

Strickland.  —  Lives   of  the  Qneens  of 

England.  By  AasEa  SiiHCKLim).  Dedi- 
eated,  by  eiprees  perraission,  to  Her  Ma- 
jesty. Embellished  with  Portraits  of  erery 
Queen,  engraved  froDi  llie  moat  authentio 
sources.  Complete  in  8  Tola,  post  8to. price 
7b.  6d.  each.  —  Any  Volume  may  be  had 
ttparalclg  to  comple^  Set*. 

Uemoirs  of  Bear-Admiral  Sir  William 

Svmonds,  Knt.,  C.B.,  F.R.S.,  late  Surveyor 
of  the  Niry.  Published  with  the  sanction 
of  his  Executors,  aa  directed  by  his  Will) 
and  edited  by  J.  A.  asABP.  8to.  with 
Plates  and  Wood  Engrarings. 

{la  the  fret*. 

Taylor, —Loyola:  and  Jesuitism  in  its 
Kudimenta.  By  IsiAO  Tatlob.  Fast  8to. 
price  10s.  6d. 

Taylor.— Wesley  and  Methodism.  By 
Isaac  Ta'tlob.    Post  8to.  Portrait,  10s.  Bd. 

Thacker's  Courser's  Annual  Remem- 
brancer and  Slnd-Book :  Bebg  ■□  Alpha- 
betical Betnm  of  the  Sunning  at  all  the 
Public  Coursing  Clubs  in  England,  Ireland, 
and  Scotland,  ior  the  Season  186S-S7  ;  with 
the  Pedigreet  (as  tar  as  receired)  of  the 
Boas.  By  RoBiBT  Assau  Wblbh,  LiTsr- 
pool.    8to.  ais, 

V  PuUldwl  umniUj  In  OcMnr. 

Thirlwall.—  The  History  of  Greece.  By 
the  Eight  Ber.  the  hoBH  Bishop  of  St. 
pAVm'B  (the  H«T.  Connop  Thirlwall).     An 


Thomas.- Historical  Notes  relative  to 

the  History  of  Bnglaud;  embrai^ug  the 
Period  from  the  Accession  of  King  Henry 
Till,  to  the  Death  of  Queen  Anne  inclusive 
(1509  to  1714) :  Designed  u  a  Book  of  in- 
Blont  Beferenoa  for  the  purpose  of  sscer- 
taining  the  Dates  of  Events  mentionsd  in 
History  and  in  Manuscripts.  Tlie  Name* 
of  Persons  and  Events  mentioned  in  History 
within  the  above  period  pUced  in  Alpha- 
betical and  Chronofi^cal  Order,  with  Dates ; 
and   the    Authority    from    whence   taken 

S'ren  in  each  case,  whether  trom  Printed 
istory  or  fftta  Msnuscripts.  By  F.  S. 
TB01U9,  Seorclary  of  the  Public  Eecorf 
Department.    3  T«la.  royal  Svo.  price  ^, 


Thomson's  Seasons.  Edited  by  Bolton 
CoBBBT,  Esq.  lUustrated  with  77  fins 
Wood  Engrtvings  from  Deaigns  by  Mem- 
bers of  the  Etching  Club.  Square  erownSro. 
21s.  eh)th  f  or  86s.  bound  in  morocco. 

Thomson  (the  Bey.  Dr.)— An  OuUlne  of 

the  necessary  Laws  of  Tlionght :  A  Treatise 
on  Pure  and  Applied  Logic.  By  WiLUAlt 
THOMgojf,  DJ>.,  Frovoit  of  Queen's  Col- 
lege, Oiford.  Fourth  Edition,  carefully  re- 
vised.   Pep.  8ro.  price  7s,  Sd. 

Thomson's  Tables  of  Interest,  at  Three, 
Bour,  Four-and-a-Half,  and  Five  per  Cent., 
from  One  Pound  to  Ten  Thousand,  and  from 

1  to  86B  Days,  in  b  regnhir  progresnoii  of 
smgle  Days ;  with  Interest  at  all  the  abova 
Rates,  from  One  to  Twelve  Months,  and 
from  One  to  Ten  Years.  Also,  numerooa 
other  Tables  of  Eichanges,  Time,  and  Dia- 
oocnta.    Ifgw  Edition.     12nui.  price  8s. 

Thombnry.— Shakspeare's  England ;  or, 

Sketohea  of  Social  History  during  the  Beign 
of  Eliiabeth,  By  G,  W.  Thoehbuki, 
Author  of  Hiitory   of  the  Bueanuert,  4o. 

2  vols,  crown  Svo.Kls. 

"A  work  which  itiiids  nnrivslled  for  the  vsrletT 

tljc  lilalortuu  dF  Ih]gliind  or  Uu  priaca  of  dnnutliU." 


The  Thomb  Bible;  or,  Verbnm  Bempi- 
temum.  By  J.  Tatlob.  Being  an  Epi- 
tome  of  the  Old  and  New  Testaments  in 
Snglish  Terse.  Reprinted  from  the  Edition 
of  1693;  boundandolasped.    64mo.lB.6d. 

Bishop  Tomline's  Introduction  to  the 
study  of  the  Bible:  Contsiuing  Proofs  of 
the  Authenticity  and  Inspiration  of  the 
Scriptures;  a  Summary  of  the  History  of 
the  Jews  ;  an  Account  of  the  Jewish  Sects ; 
and  a  brief  SUtemenI  of  Contents  of  aeve- 
nil  Books  of  the  Old  Teitamml.  New  Edi- 
tion.   Fop.  Sto.  6s.  6d. 

Tooke.— History  of  Prices,  and  of  the 

State  of  the  Circulation,  during  the  Nine 
Tears  from  1848  to  1866  inclusive.  Form- 
ing Tola.  T.  and  TI.  of  Tooke's  Hiitary  of 
Fricei/ron  179E  lo  lie  Freient  Time;  and 
comprising  a  copious  Index  to  the  whole  of 
the  Sii  Tolumes.  By  Tvohab  Tooeb, 
P.B.S.  and  WiLLUK  NnrUAitOH.  2  vols. 
8vo.  price  &2>.  6d. 

Townsend.— Modern  State  Trials  revised 
and  illustrated  with  Essays  and  Notes.  Bj 
W.  0.  TowKBBHD,  Esq.,  M.A,  Q.O.  2  vols. 
8to.  pries  30s. 
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NEW  WOEES  t3m  KEW  BDmOITS 


COMPLETION 


THE  TRATELLEK'S    LIBBART. 


Summary  of  lie  ConitnU  of  ike  TRAVKLLER'S  LTBRAUT,  now  eompUle  ia  103 
Farts,  prict  One  Siiliiiiff  aaeh,  or  is  60  Volumes,  priet  2t.  6if.  taeh  i»  dotL — 
To  be  tad  alio,  in  complete  Sets  only,  at  Fiee  OtoMM*  per  Set,  bound  in  cloth, 
lettered,  in  35  Volumes,  claaified  atfiUoxt. — 


VOYAQES  AND  TRAVELS. 


IN  EUROPE. 
JL  OOMTIKBMTAI.  TOOn 

DiBcovBBiKa- ...,;=...  }•■■■■■ 

BBITTAKV  AMD  THE  BIBLB  . . . 
BRITTANY  AMD  THB  CHABK    , 

coBaio* ii.^!.- XS^-' 

OEttMANT,iic.i  NOTES  OF) 


NORWAY,* 


tiUARQUtS  DE  CUHTING. 

MONT  hLaNO.  ASONT  O 
SKETCHES  OP  KATURE 

IN  THE  ALPS  . 
TftlT  TO  TUB  V 

OF  FIEDHONT 


") "• 


INAUA. 

CHINA  AND  THIBET n  Tn  ABBE*  BT7C. 

BY&IA  AND  PALBSmn "EOTHBir.- 

1.  >T  F.  aOONlfBE. 
IN  AFRICA, 


«T  T.  nUBBIEC. 

J.  HDTCIIINBOK. 

MATAL ax  O.H.  MASON. 

IN  AMERICA. 

BRAZIL 

NORTH  AkBEIcXNWUJJs".7Hi 
IN  AUSTRALIA. 


R  BXPLO&ATIOS..nT.  J.  HCTCMINBOK. 
—  — *■-■'  ..ax  O.H.  MASON. 

h. 

a.  WTLBERFOnCB. 


HISTORY  AND  BIOGRAPHY. 


LIB-- „  . 

.^,... f        COCKAYNE, 

BCHAMYL....  ■!  BODKNBTEDT  MD  WAQNBj 
FEBUl.NAND  I.  AND  UAXIUI-  I     ^^     RANK 

FUANCIS  AHJiOO'S  iC~""'"'"- 

XH0»A3  HOUIROfT'B 


CBECTERFIBLDA  SELWTH.  ST  A.  HATWAXD. 
SW[FT  AND  WCHAB080W.  hLORD  """"— 
DBFOa  ANDCRHRCHIU.  ....    IT  J. 
ANECDOTSa  OF  DR.  lOHMSOH,  n  HI 
TURKEY  AKD  CHRISTENVOK^. 
UttPSlO  CAHPAION,  ■ij™>  BKT.fl. 
oSmJB  OFTHOHAEnjLLS&J     1 


ESSAYS  BY  LORD  MACAULAY. 
WARREN  HARTDIOS. 
LORD  CLIVB 

RAHKE-H  HIHTOSY 

OLADSTONE  ON  CH. 

ADDIHOS'B  LIFE  AND  WBITIKOS. 


n  .STATB. 


glKBOOER 

COHFESSlOl 

WO&KIMQ  KAN 


B  STOBT,  »»0V  SOUTHET' 


COMIC  ORAIIATIBTS  OF  THE  BSSTORATIOir. 
FBRDKRIC  THE  ORBAT. 
KAI.LA1I'B  GOKSTITUTIONAL  BISTOBT. 
CBOKEB'S  EDIIIOK  OF  BOSWELL'S  LITE  OF 

IiORD  lACAULAT^  SPEECHES  OK  PARLIA- 

WORKS  OF  FICTION. 

WMIf"-) - 

XABKATITX  OF 


'?«s,'siisrj "■ 

BIB    BDWARD  SEAWAXIVB   Ni 
HJB  aSIPWRECfir 


NATURAL  HISTORY,  &c. 

,  no    I     ifiTfP      t  ELBCnaOT«I.BOEAPH,«(i.>TpB.BJJllBOB. 
r  DB.  L.  KEVP.       qu^  OOAL-FIELDS  AND  OCB  COAl^FITS. 
■I  DB.  L.  CEMF.     1  GOKHWALL,  IT8  MIHES,  HQraBa,  Ac 


MISCELLANEOUS  WORKS. 

LECTURES  AND  ADDEE98ES{'',J[^ljg^'" 
SEl^CITONB  PBOM   BTDMSr  SMITH'H 

■!  A.  STARK. 


WKITINOS, 


uloNim.. 


LONDON    . 


niiEV.W.J. 


..nJ.B.M'CDU.OCIl. 
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IDXLIBBXD  BT  LONQMA^,  BBOWN,  txn  CO. 


The  TraTeller's  Libnu;  being  now  com- 
plete, the  FublisIieTi  call  kttentioQ  to  this 
CoUeetLon  «B  well  adapted  for  Trmllert  and 
BmisTml;  tai  Stkt^-rcam  LOrariet,  the  Ubraria 
H/ Meckmiei' Imlllutioni,  Yimiif  lleuft  Uliraria, 
tlw£UHH«o/£l«fu,ud  lioiilar  purpOHi.  Tbe 
icpinte  volume)  ire  luitMl  for  Bclmot  Priitt, 
Frttalt  It  Yaait  Pnpli,  tai  fori^tnrnl  initriic- 
Uon  apd  tnlertiinDeat.  Tit  Serin  compriie* 
ftMiten  or  Ibe  mnt  fofvlu  of  I^ird  Uusulay's 
Siiagt,  ud  hii  Spitelut  dd  PirlumcnluT  Reform. 
Tb«  departmenl  DfTniTela  cODtiipa  ume  sccouut 
of  elfht  ot  tbe  prindpil  conntrld  ol  Europe,  M 

,  well  otreTtlt '     ' 


LD  three 


le  Fteiffer' 


nrti  Jomnttg  rinnd  tAt  TTarid 

Bloicraphy  end  Hlttorr  will  be  (Omid  Lord  Minu- 
Uj't  BioKriplLal  Sketchea  of  WarreH  Hnlhig; 
Clinr,  Pitt,  Walpelt,  Baetn,  aiKl  olben ;  btiidet 
litnui\nalWMIiistom,Ttirane,F.*Tiig«,Uc.i  >n 
Bua;  on  tbe  Life  (Dd  Geaiua  or  Tiorniu  FVIIrr, 
witb  Stlectione  l>oia  bla  Writinga,  by  Ur.  Htnrv 
cry  of  theXef^ie  CaaipaijrJtf  by 


s  the  only  >e 


tUa  RBiirkable  caatpalKn,  Worka  or  Fiction  did 
not  come  witbin  the  plan  of  the  TaAVSLLia'a  Lf- 
BH J  IT  j  but  tixt  Ciioftuieiu  of  a  Woriitg  ilaa,  by 
Soaveatre.irhichiaiDdeed  (action  founded  on  fact, 
baa  been  included,  and  hae  been  read  with  nnnanal 
intereit  by  many  of  tbe  noiking;  cliiaata,  for  whoae 
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mirilllS7lnSr)    ,.    . 

dWrrenl  autlmn.  arinl  t 


tg"  The  Travellei'i  Library  msj  also  be  hod 
as  originall;  iasued  in  102  parti,  la.  each, 
forming  60  roll,  2a.  6d.  each  ;  or  any  ecparate 
pmrta  or  voliune*. 


TroUop«.—  BardieBter  Towers.  By  An- 

TBOMT  TsouoPB.    S  Tola,  poat  Sto.  price 


or    Mrr^rallope-i   taiaet 


Sharon  Tomer's  Sacred  History  of  the 

World,  attempted  to  be  Philosophicallr 
conaidered,  in  a  Seriea  of  Lettere  to  a  Son. 
New  Edition,  edited  by  the  Ber.  8.  Ti7itirBB. 
8  Tola,  poat  8to.  prioe  Sit.  6d, 

Sharon  Toiner'B  History  of  England 

during  tha  Middle  Agea;  Compriaing  the 
'BMptt  tnrra  tbs  Norman  Conqoest  to  the 
Acoeaaion  of  Henr;  VIII.  Fifth  Edition, 
rvrieed  b;  the  Ber.  S.  TmurBB.  4  *ob. 
Sto.  price  EOa. 

Shards  Tomer's  History  of  the  Anglo- 
Sazona,  from  tbe  Bailieat  Period  to  tbe 
Norman  Conqueat.  Berenth  Edition,  revised 
bj  tbe  BeV.  fi.  Xdxbzs.     8  Tola.  Sto.  36<. 

Dr.  Truion's  Huiaal  of  the  Land  and 

fiveb- Water  Sbelle  of  Oreat  Britain.  New 
Edition,  thoroughly  roriaed  and  brought  up 
to  the  Preeent  Time.  Edited  by  Dr.  J.  £. 
Qrat,  F.B.S.,  Ac.,  Keeper  of  the  Zoological 
Hepartment  in  the  Britiah  Hnaeum.  Crown 
BtO,  with  Cobured  Plates.      [In  l/iepritt. 

Dr.  Ure's  Dictionary  of  Arts,  Haimt^- 
turea,  and  Hinea :  Containing  a  clear  Eipo- 
aition  of  their  Principle)  and  Practice. 
Fourth  Edition,  much  enlarged  ;  moat  of 
the  Articles  being  entirely  re-written,  and 
rnanj  new  Artiflea  added.  WiUi  nearly 
1,600  Woodcuts.    2  Tola.  8to.  prico  60a. 

Van  Der  Hoeves'a  Handbook  of  Zoology. 

TisneUled  from  the  Second  Dotch  Edition 
by  the  BeT.  Wiujam  Cukz,  MJ}.,F.B.a., 
&B.,  Ul«  Eellow  of  Trinity  College,  and  Pro- 
fesBor  of  Anatomy  in  tbe  nniveraity  of 
Cambridge^  with  additional  Beferencea  fur- 
niahed  by  the  Author.  In  Two  Tolumea. 
Tol.  I.  ImerlelraieAumalt;  with  IB  Plat«a, 
oompriiing  munerona  Eigiuea.    Bto.  30f. 

Vehse.— Hemolre  of  the  Coort,  Aristo- 
cracy, and  Diplomacy  of  Auatria.  By  Dr.  E. 
Tbhbb.  TransUted  from  the  Qermna  bj 
Auai  JtSMXiSK.    2  Tola,  port  8to.  aia. 
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N£W  WOBES  mBLiBBXS  xt  LOHGMAN  htd  CO. 


Von  Temps^'  —  Uitla :  A  Hamti7e  of  | 

Incidents  and  Fer«oii>l  Adventurea  on  a 
Jonmej  in  Mexico  and  Quatemala  in  the 
Tears  185S  and  1854 :  With  Observations  I 
on  theHodesof  Lifein  thoseCountnes.  Bj  ' 
G.  F.  VoH  Tbmpskt.  Ediladbj  J.a.BBLL, 
Author  of  Journal  of  a  Rttidnet  is  Circatiia 
m  tie  Teart  1886  la  1839.  With  Illust™. 
tions  in  Cfaromolithognphy  and  EngntTingB 
on  Wood.    Sto.  llntieprm. 

Wade.  — England's  Greatness:  IteBise 

and  Progress  in  GoFermnimt,  Laws,  B«ligioit, 
and  Social  Life ;  Agriculture,  Commerce, 
and  MBuufaoture* ;  Science,  Litf  ratine,  and 
the  Arts,  from  the  Earliest  Period  to  the 
Peace  of  Paris.  By  John  Wadi,  Author  of 
tho  Caiinel  Lavyer,  &o.    Post  8to.  IOs.  6  d. 

Wat6rton.~£Bflays  on  Natural  History, 

ohieflj  Ornithology.  By  C.  Watbbtoh,  Esq, 
With  an  Autobiography  of  the  Author,  and 
Tiews  of  Walton  Hall.  New  and  cheaper 
Edition,     2  TOls.  fop.  8tO.  price  10». 

Watertou'iStsays  onKatoralHUt-iry.  Thira 
Series;  trith  a  Continuation  of  the  Auto- 
biography, end  a  Portrait  of  the  Aulhor. 
Fep.  6to.  price  6s. 

Webster  and  Parkes's  Encyclopedia  of 
Domestio  Economy;  compriaing  such  sub- 

S^B  as  are  most  immediately  connected  with 
onselceepine ;  As,  The  Constmction  of 
Domestic  Bdiflcas,  with  the  Modes  of  Warm- 
ing, Yentilatrng,  and  Lighting  tbem — A  de- 
■oription  of  the  Tarious  afticlee  of  Furniture, 
with  the  nature  of  their  Materials — Duties  of 
Berranie— Ac.  Kaw  Edition  \  with  nearly 
1,000  Woodouti.    8to.  price  GOi. 

Weld.  —  Vacations  in    Ireland.      By 

Chasles  Biohaks   Weld.   Barrister-at- 

Law.  Post  6*0.  with  a  tinted  View  of 
Birr  Castle,  price  10s.  6d. 

Weld.— A  Taeatioa  Tsni  in  the  Vnlted  Btatet 
and  Canada.  By  0.  B.  Wbis,  Barrister.at' 
Law.     Post  8to.  with  Map,  IOs.  ed. 

West.  —  Lectures  on  the  Diseases 'of 

Infancy  and  Childhood.  By  Chablbb  Wsar, 
M.D.,' Physician  to  the  Eoepital  for  3idk 
Children;  Physician-Aceouchear  to,  and 
Lecturer  on  Midwifery  at,  St,  Bartholomew's 
Hospital.    Third  Edition.    8to.  14a. 

Willich's  Popniar  Tables  for  ascert^- 

ing  the  Value  of  Lifehold,  Leasehold,  and 
Church  Properly,  Renewal  Fines,  *o.  With 
numerous  additional  Tables —Cheoiica],  As- 
tronomicsl,  Trigonometrical,  Common  and 
Hyperbolic  Logarithms;  Constanti,  iiqu&res. 
Cubee,  Boots,  Beciprocals,  Ac.  Fourth 
Edition,  enlarged.    Post  8to,  price  IQa, 


Whitelocfee'B  Jonmal  of  the  Englisii 

Embassy  to  the  Court  of  Sweden  in  the 
Ysars  1653  and  1654.  A  New  Edition, 
roTised  by  EBHitz  Bests,  Eiq.,  F.S.A. 
S  rols.  8to.  24b, 
Wilmot's  Abridgment  of  Blacketone's 
Commentaries  on  the  I«ws  of  England,  in- 
tended for  the  use  of  Young  Persons,  and 
comptised  in  a  sarin  of  Lettan  from  aFather 
to  hia  Daughter.    ISmo,  price  6s.  6d. 

Wilson  (W,)— Bryologia  Britannica  \C.- 

tuning  the  Mosses  of  Oreat  Britar 
Ireland  lyatematioally  arranged  and  dean  _ 
according  to  the  Method  of  Brueh  an 
SeUmper;  with  61  iUuBtratiyePlatea.  Bei..^ 
a  New  Edition,  enlarged  and  altered,  of  tha 
Mtacologi*  BrUamiiea  of  Meaira.  Hooker  and 
Taylor.  By  WliilAlt  WlLSOjr,  Preaident 
of  the  Warrington  Natural  Hiatoiy  Society. 
8vo,  42s.  J  or,  with  the  FUtca  ooloore^ 
price  £4.  4s.  cloth. 

Tonge.— ANew  English-Greek LexicoQ  : 
Containing  all  the  Greek  Words  used  ^ 
Writefs  of  good  authority.  By  C.  O. 
YoirOB,  B.A,  Second  Edit  i,  reriaad  and 
corrected.    Post  4to.  price  Sis. 

Tonge'a  Hew  lAtin  Oradu ;  Containing 
Every  Word  used  by  the  Pools  of  good 
authority.  For  the  oae  of  Eton,  West- 
minster, Wincheator,  Harrow,  Charterhouse, 
and  Bugby  "Schools  ;  King's  College,  Lon- 
don ?  and  Marlborough  College.  J^A 
Edition.  Post  8vo.  price  9s.;  or  with 
AfpbSdIX  of  EpilJiet4  classiiled  according 
to  their  EnfliiA  Meaning,  12b. 

Youatt.-The  Horse.  By  William  Yooatt 
With  a  Treatise  of  Draught,  Hew  Edition, 
with  numerooB  Wood  Engrarings,  from 
Designs  by  William  Harvey.  (Mesera. 
LoitouAH  and  Co.'s  Edition  should  beo^ 
dered.)    8vo.  price  IOs, 

Touatt  — Tke  Sog,  By  WUlism  Yooatt,  A 
Now  Edition;  with  nuiveroua  Engravinga, 
from  Designs  by  W,  Harvey.      Bro.  6s. 

Tonng.  — The  Christ  of  History:  An 
Argument  grounded  in  the  Facts  of  His 
Life  oo  Earth.  By  JoHit  YoPHO,  LL J>, 
Second  Edition.    Fost  8vo-  7s.  6d. 


Sumpt'B  Grammar  of  the  itin  Lan- 
guage, Translated  and  adapted  for  the 
use  of  English  Students  by  Db,  L,  ScsiOTE, 
F.B.S-E.  :  With  numerous  Additions  and 
Corrections  by  the  Author  and  Translator, 
4tii  Edition,  thoroDghly  revised,     8vo.  lie. 
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